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1 Load Center 


With the World’s Most 
Satisfactory Overload Protection: 







FULLY MAGNETIC 
Circuit Breakers 





Now you can anticipate two of tomorrow's needs today: 
(1) more circuits, (2) better protection against overloads. 
Both requirements are met in the NEW Murray 8 Circuit 
Magnetic Breaker Load Center! 









This modern new equipment brings you the latest in 
satisfactory overload protection — at moderate cost. As 
few as four breakers need be installed with the panel 
‘ more can be added as circuits are added! Any 
individual breaker can be interchanged with a breaker 
of different rating — making possible unlimited combina- 
tions, right on the job. . . and the only tool needed is a 
screwdriver! 








tn addition, each Murray Fully Magnetic Circuit Breaker 
is virtually an electrical engineer at the switch! Just see 
what it does: It carries full rated load indefinitely — no 
derating necessary. It accommodates heavy momentary 
overloads — even when carrying full rated current. Yet 
it trips reliably, in a reasonable time, under sustained 
overloads. It interrupts the circuit almost instantaneously 
under “short circuit’’ conditions. And because it has no 
thermal element, it is virtually unaffected by ambient 
temperature changes! 





Eight branch circuits 
are controlled and 
protected by this NEW 
Murray Magnetic Cir- 
cuit Breaker Load Cen- 
ter. Utmost flexibility 
is achieved by individually interchangeable 
single pole breakers rated at 10 to 50 amp. 
Range Circuits can be accommodated by 35 


MANUFACTURING  SSsew"sstescsavsccat 
CORPORATION 


FOR TOMORROW'S LOADS... 


50 Ufears of Service to the Electrical Uadustey Equip Vedagl 
1250 ATLANTIS AVENUE + BROOKLYN 16, NEW YORK i 


SERVICE ENTRANCE & METER EQUIPMENT * MAGNETIC CIRCUIT BREAKERS 
SWITCHES * CURRENT LIMITING REACTORS * CROWS'NEST AERIAL LADDERS 


Yes, you can equip today for the loads of tomorrow — 
and for tomorrow's exacting standards of overload pro- 
tection—with the NEW Murray 8 Circuit Magnetic Breaker 
Load Center. For full details, contact your Murray repre- 
sentative, or write 
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1 SIMPLE DESIGN 
with 9 IMPORTANT ADVANTAGES 


meets 1O CABLE REQUIREMENTS 
HAZARD'S VERSATILE 


wazasHeaTl 


CABLE DESIGN 


years under the 
ditions. 


¢ Hazaprene Sheo' 
single layer ond uniformly vulcanized to 


provide @ tough, resilient, long-lived pro 


tective covering. Made with neoprene, 
fully withstands sunlight, 


acids, chemicals, ete. 

















toughest operating con- 


a Hazoloy-cocted conductors prevent 
corrosion. 

b  Hozord Watertite Submarine Insulation th is applied in © 
, rubber compound, f 
y by Hazard to assure superior 
ocations. Strong, resilient 
it has proved its 


‘or over 20 


ormulated 


especial 
service in moist | 
and moisture-resistant, 
durability and dependability f 


Hozoprene success) 


weather, moisture, 


ADVANTAGES 


5 Wear-resistant 


1 No ducts required when buried 
6 Flome-resistant 


2 light in weight 
7 Easy to install 


3 Flexible 
8 Simple to splice and terminate 


4 Economical 
9 No magnetic sheath losses 


APPLICATIONS 


1 Series street lighting 6 Rural wiring 

2 Airport lighting 7 Highwoy lighting 

3 Industrial power lines 8 Municipal signal wiring 
9 Bridge wiring 


a Underground distributior 
10 Athletic field lighting 


5 Building entrances 


Whether buried di 
direct i 

Hazasheath , run in ducts, 

safe, troubl oe seein potty ss gaa se 

facts about this. g-lived circuits a en 20 Mat 

is outstandi re assured. For all 

Insulat ‘ landing Hazard 7 all the 

Witke. rd Wire Works, Division eT cable, write Hozard 
es-Barre, Pa. of The Okonite Company 
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OP LINES 


CaCI ts 


...are available from Graybar 


For distribution or transmission lines — construction or 
maintenance — Graybar has all the supply lines you need. 
You can count on every item, because Graybar’s stand- 
ards of selection are tough! Everything Graybar distrib- 
utes is a product of a leading manufacturer. Its efficiency 
and reliability have been tested, proved, and improved 
through years of research and field service. 


POLES AND CROSSARMS 


Graybar-selected poles — full-length pressure-treated pine 
and fir; and full-length pressure-treated, butt-incised cedar. 
Rainier fir crossarms that have the proven strength and 
durability to resist taxing combinations of heavy con- 
ductor load and shock from snow, ice, and wind. 


Wire, strand, hardware 


Crapo strand and high-strength static wire to fit your 
specifications . . . Hubbard braces, brackets, and racks 
for long-lasting pole structures . . . Chance pole anchors 
for guying of all types . . . Reliable connectors for quick, 
secure tap-offs . . . rugged O-B insulators . . . and every- 
thing else the project requires! 


ALL THE TOOLS, TOO! 


Help your linemen do each job quickly, efficiently, and 
safely — supply them with all the proper tools. 
Graybar has everything from pliers and rubber 
gloves to FWD line trucks. To round out our com- 
plete service, there is a Graybar Outside Con- 
struction Specialist to consult with you on 
any special problem “from the bottom of 
the hole to the top of the pole.” Graybar 
Electric Company, Inc. Executive Of- 
fices: Graybar Building, New York 

17, New York. 


IN OVER 100 PRINCIPAL CITIES 
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FAULT CONDITIONS 


ECHANICALLY TRIP-FREE action instantly releases con- 

tacts from closing force when closed on a fault... 
permits high contact acceleration unhindered by closing cyl- 
inder back-pressure or toggle inertia, You get instant, com- 
plete contact opening under all tripping conditions. 

With this powerful Allis-Chalmers electro-pneumatic op- 
erator, highest possible system stability and service continuity 
are maintained. The breaker cannot be held closed on a 
fault . . . and operator mechanism is quickly recoupled to 
permit fast reclosing—within 20 cycles, Pneumatic opera- 
tion furnishes reliable, high-speed contact closing economi- 
cally — requires only fractional horsepower motor. 

This mechanically trip-free electro-pneumatic operator is 
just one of many features you get on Allis-Chalmers oil 
circuit breakers. For details on any rating, contact your 


nearby A-C representative. Or write direct, A 2625 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 
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IT’S STANDARD EQUIPMENT ON THESE 
ALLIS-CHALMERS OIL CIRCUIT BREAKERS 





TYPE BZO-160 TYPE FZO-151 
.. . 69 to 230 kv 69 ky 


opening, 20-cycle cycle opening, 20- 


reclosing 





TYPE FZO-150 


. .frame- sae ee 
— 3- or 5-cycle mounted—5- or 8- 46 kv—8-cycle 


opening, 20-cycle 


cycle reclosing. reclosing 


ALLIS-CHALMERS “> 


Pioneers in Power and Electrical Equipment from Generation through Utilization 
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Burndy Hydrauli¢ Hypress—-Y34-A. Hand-oper- 
ated—weight 9 Ibs; 18,000 Ibs. pressure; for 
conductors No. 6 through 500 Mem. Used to 
install Hylugs, Hylinks, Hytops end overhead 
Hysplices 
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Burndy All-Purpose Hytool—Y9M. Hand plier with wire cutter 
and stripper. For conductors No. 22 through No. 10. 
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Burndy Hytool MY29. Hand-operated—for conductors 
No. 8 through 4/0 without change of dies. 





Burndy Hydraulic Hypress—Y34-B. Foot-operated type; 18,000 Ibs. 
pressure; for conductors No. 6 through 500 Mcm. 
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Tools that replace 





URNDY 


Hytools and Hypresses 


HY fuss with solder when making electrical connec- 
tions? Efficient, rapidly operated Burndy HYTOOLS 
connectors onto all conductors from #22 through 2000 Mcm 
With this modern HYDENT connecting method you assure 
uniform depth of indent, and strong, efficient electrical con- 
nections, every time. But more, you make substantial savings 
on every connection. You just insert the conductor into the 
connector barrel, and indent with the HYTOOL. Nothing 
simpler... nothing quicker... nothing surer! 

No matter what your requirement, Burndy has the right 
tool for your connecting needs . . . hand, portable or bench 
types; manual, hydraulic or pneumatic operation. Get all the 
facts. Send for Burndy HYDENT Catalog Y46 today 






Hylugs—Hylinks—Hysplices 
are a few of the many 
Hydent connectors. 


Come wih 


New York 54, N. Y. 


WESTERN BRANCH: Vernon 11, California 
CANADA: Canadian Line Materials, Ltd., Toronto 13 











YOUR CENTRAL CONDUIT DISTRIBUTOR 
WORKS HARD AT KEEPING 








@ The great demand for conduit has made it We, too, are trying to expedite your orders 


difficult for your distributor to satisfy everyone's by trying every way we know how to produce 
requirements completely. But your Central Conduit greater quantities of Central Rigid Steel 
Distributor works hard and faithfully at trying to Conduit. But even these efforts have not been 
keep everybody happy. He makes every effort enough to keep pace with the tremendous 
to fairly divide his available supply of conduit demand for Central Rigid Steel Conduit. 
among his customers. This often means extra deliv- However, we shall continue to produce as much 
eries which increase his overhead . . . but he's conduit as we possibly can. We know that’s 
glad to do it, just so all of his customers get a the best way we can help your distributor 
fair share of his supply. get what you want when you want it. 


SPANG-CHALFANT CENTRAL WHITE 


Division of The National Supply Company (ELECTRO GALVANIZED) 
General Sales Office: Grant Bidg., Pittsburgh, Pa. ee ne ee _ 


District Offices and Sales Representatives in Principal Cities 
SITIIIT 
i » gl Meshal 
A oid 5-71-10 Nel 
AMSA ™ 


CENTRAL BLACK permanent, baked-on black enamel finish, inside and out. 
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"We eliminated load checks 
costing #12 a piece" 


The way this southern utility uses Westinghouse “CSP”* transformers to eliminate 
load checks is a prize example of the moneysaving features in these Completely Self- 
Protecting units. 
With many thousand “CSP” transformers on 7,200 volt lines, their records show 
this comparison: 
On conventional transformers, they fused for a minimum of 200°. of 
load, but changed the transformer to a larger size when the load reached 
150% of the rating. This load was determined from (1) a specific load 
check, (2) specific knowledge of added load or (3) records of abnormal 
fuse’ outages. It cost $6 to replace a fuse, and approximately $12 to make 
a load check. Since a transformer would not be changed on just one fuse 
outage, there was always a minimum total cost of $12 for a load check. 
With “CSP” transformers, they use the red signal light as a positive 
indication that the limit of safe thermal loading has been reached. 


You can be sure of this: Using “CSP” signal lights instead of making expensive load 
checks cuts operating costs. Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-70523-A 


*Trademark—Reg. U. S. Pat. Off. 


WANT MORE FACTS? Here are 36 pages 
of product information you'll want to have 
about Completely Self-Protecting trans- 
formers. Covers construction, operation, 
mounting and servicing. Ask for B-4249. 


Call the Westinghouse Salesman 
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TRANSFORMERS 
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To keep inflation out of power costs in 

the face of steadily rising construction 

and fuel costs, electric utilities are showing a 
growing preference for one-boiler-per-turbine opera- 


tion when providing additional generating capacity. 





Success of this type of operation calls for an extremely reliable 
supply of steam—boilers that will stay on the line day after day, 


month after month. 


That B&W boilers are fully measuring up to this exacting requirement is indicated 
by the fact that 79 units for one-boiler-per-turbine applications without high-pressure cross 
connections, are now in service or on order. Together these units supply the steam 
requirements for over 4,000,0CO kw. of generating capacity. Operating records 
show that most of these boilers are giving uninterrupted service for eleven months 


or more, being taken out of service only for the required annual inspections. 
& } | 





Perhaps the answer to your power cost problem is one-boiler-per-turbine operation with dependable B&W steam. 


<7 BABCOCK 


& WILCOX 
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COMING 
THROUGH! 


== Simplex Paper-Insulated Cables are “petiverinc tHE Goops” 


WHERE LARGE AMOUNTS OF POWER MUST BE TRANSMITTED AT HIGH 
VOLTAGES 


And little wonder. For only the finest in design, materials, and work- 
manship goes into the manufacture of Simplex Paper Cables... 


. Paper insulation that features high dielectric strength, low dielec- 
tric losses and low power factor, and which can be used at copper 
temperatures up to 85°C., depending on the operating voltage. 


. Impregnating oil that is free of gas, moisture, and impurities. 


. Metallic shielding or belting to best meet the conditions under 
which the cables must operate. 


. Lead sheaths which, through sound foundry practice and careful 


extrusion, are unimpaired by oxides, poor welds and eccentricity. | 
8 

. ’ ° ° } 
All add up to performance that’s trouble free; performance you can j 
depend on. 
Simplex Paper Cables are made in single or multi-conductor types, ‘ 
protected by a lead sheath alone, or by a lead sheath with wire armor 
or a reinforced rubber jacket. They are suited for use in under- | 
ground, aerial, and submarine installations. Write us at the below ) 
address for full details. . 





~ WIRES & CABLES 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 
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THERMO-RUPTERS 





You can save money-by using the | 
>) ’ Ng nce 

Type MB or MBH RECLOSER for ! | 
SUBSTATION CIRCUIT PROTECTION | Bite aa 


R&IE AUTOMATIC CIRCUIT RECLOSER brings transmission | MECHANISMS 


type of service-restoration to distribution centers. 


K 1 Reduces service costs by preventing unnecessary fuse blowing. 

















2 Provides full protection to wires and equipment. PTT RRG RATT Te 


3Greater accuracy through mechanical timing—free from tem- 
perature error. 


5 Permits normal fusing for selective clearing of overloads and OPEN OR ENCLOSED, 
short circuits. ISOLATED PHASE 


FA 6 Selects with substation overcurrent relays. HEAVY DUTY BUSES 


7 Handles high load currents—up to 250 amperes. 


Of 4 Coordinates with (several) secondary fuses. | 


8 Provides high interrupting capacity up to 6000 Amps. 


' TYPE MB AND MBH INTERRUPTING RATINGS 
' Type MB 





oe re KIRK INTERLOCK 


{ SYSTEMS 
i 









j ae 23 
PT ccsting of the” "Cha / 6.98.32 | 120-144 ene Be 
4 Kecloser in Amperes k ‘ = ) | 
ae iagee | K . valle 
! ae ee ee 
1 EQUIPMENT: 
| ‘Type MBH ; 
| MB and the new 7, aan | 
. . METAL CUBICLES 


aa a tie a 
RAILWAY and INDUSTRIAL ENGINEERING CO., GREENSBURG, PA. 


AFFILIATED WITH THE I-T-E CIRCUIT BREAKER CO., PHILADELPHIA, PA, 
IN CANADA — EASTERN POWER DEVICES LIMITED, TORONTO 








you can BE SURE.. 1¢ ITs 





oe for fast re-fusing..for future expansion 


Interchangeability keynotes Westinghouse porcelain- 
enclosed cutouts. Only Westinghouse gives you this 
versatility in line protection. Consider what this means: 

First, fuse replacements are fast . . . safe . . . easy. 
Lineman removes door with hookstick—replaces it 
with a fused door. Fuse links can be replaced at the 
truck or in the shop. 

Second, as line capacity outgrows the cutout inter- 
rupting rating, the EA cutout door may be replaced 
with the new Type HC (high interrupting capacity) 
door—either dropout or non-dropout type. That’s 
because any door will fit avy housing. 

In addition, you get greater safety; complete hook- 
stick operation; 180° dropout for clear indication of 
blown fuse; cool operation; light weight combined 
with great mechanical and electrical strength. 

These cutouts are available now in a range of sizes 


14 


to meet your requirements. See the versatility of this 
cutout. Ask your nearby Westinghouse representative 
or distributor for a personal demonstration and 
Booklets B-3833 and B-4299. Westinghouse Electric 


Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
J-60705 


1. PRESTITE PORCELAIN HOUSING — 50-ampere, 5-kv, identical 
for both Type EA and Type HC cutouts. 

2. MOLDARTA TYPE EA DOOR—1,200-ampere interrupting 
capacity. 

3. MOLDARTA TYPE HC DOOR—Interchangeable with Type 
EA cutout door. Interrupting capacity 8,000 amperes at 2,500 
volts, 5,000 amperes at 5,000 volts; 
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PROOF - nor Guesswork 


Makes FWD America’s Foremost Heavy-Duty Truck 





Here's actual operating proof by a leading utility. A 45% grade back wheels pushing, you climb the steepest hills surely . 

on a road under construction! But that’s no problem for this climb them safely. You know you will because FWDs are scien- 
fully equipped FWD Line Construction Truck. It's doing an tifically tested on FWD's proving ground to climb 70% grades 
everyday job. Not much chance for a running start there. But from a standstill! No wonder over 200 of the nation's top 
FW Ds don’t need running starts. With front wheels pulling and utilities use FW’Ds — with individual fleets up to 192 units! 


WHAT FWDs DO ON 
THE PROVING GROUND 


1 Highball over hilly 
curved roads! 

2 Slog thru mud — 
up to the bumper! 

3 Speed over 100-ft 
unbanked circle! 

4@ Twist over ditches 
—18 inches deep! 

S Drive up 6% grade 
thru 3-ft. of sand! 

6 Climb 70% grade 
from dead stop! 

7 Climb 8-in. beam 
from standstill! 

8 Drill pole holes to 
prove equipment! 

9 Speed safely over 
level highways! 





This is FWD's proving ground. This is your assurance that the This FWD is climbing a 70% grade on the proving 
FWD you select has the stamina to insure long life without ground. For all the facts about FWD Built-to-Code 
expensive mechanical breakdowns Units, see your Graybar distributor — or write FWD 


THE FOUR WHEEL DRIVE AUTO COMPANY 
Clintonville, Wis. © Canadian Factory: Kitchener, Ontarig 
FOUR AND SIX WHEEL DRIVE TRUCKS 





ca’s Foremost Heacry-Duty True: 
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Orders for Kaiser Aluminum 
Conductor now being confirmed 


Through its nationwide sales organization and 
cistribution outlets, Permanente Products 
Company is confirming orders for Kaiser Alu- 
minum Cable and ACSR. Early delivery, 
according to schedule, is assured. 


Two years of intensive engineering and man- 
ufacturing preparation has established Perma- 
nente Metals as a new, dependable source of 
aluminum conductor. And installation of new 
wire and cable production facilities by Per- 


TACOMA— Reduction Works 


a SPOK ANE— Reduction Works 


manente Metals makes its Newark, Ohio, plant 
one of the most modern of its kind in the world. 
It is being manned by experienced, highly 
skilled personnel. 


When you order Kaiser Aluminum con- 
ductor, you'll join thousands of U. S. manufac- 
turers in other fields who look to Kaiser Alu- 
minum for finest quality—and to Permanente 
Metals for a brand of service that has set high 
standards for dependability. 


SPOK ANE — Rolling Mill — Sheet and Piate 


PERMANENTE 


Foil Mill 
OWENS LAKE 


Soda Ash 


@ PLANTS 
* SALES OFFICES 


Completely integrated production facilities assure you of a dependable supply of Kaiser Aluminum conductor. 


16 





NEWARK, OHIO 
Rod, Bar, Wire and Cable 


BATON ROUGE 


Alumina 
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Permanente Metals’ newest plant is this modern aluminum rod, bar, wire and cable mill at Newark, Ohio. 


Sales offices and distributors nearby 


Information and service is available from any 
of Permanente Products’ 21 sales offices. If it 
is more convenient, call the nearest office of 
General Electric Supply Corporation or West- 


inghouse Electric Supply Company, national 
distributors of Kaiser Aluminum conductor. 


Kaiser Aluminum Cable is available in a 
complete range of standard sizes and standard 
strandings: From 1,590,000 circular mills to 
No. 6 Awg ACSR and All Aluminum Cable. 


Permanente Metals 


PRODUCER OF 








able 


SOLD BY PERMANENTE PRODUCTS COMPANY, KAISER BLDG., OAKLAND 12, CALIFORNIA ... WITH OFFICES IN: 


Atlanta * Chicago * Cincinnati * Cleveland * Dallas * Detroit * Houston * Indianapolis * Kansas City * Los Angeles * Milwaukee 
Minneapolis * New York * Oakland * Philadelphia * Portland, Ore. * Salt Lake City * Seattle * Spokane * St. Louis * Wichita 


Also available through General Electric Supply Corporation and Westinghouse Electric Supply Company. 
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Wagner Electric Corporation, pioneer builder of 
transformers, offers a complete line of repair parts 
and reconditioning service for Wagner Rural Line 
Transformers — Genuine Repair Parts for ‘‘on-the- 
spot repairs’’. . . or ‘Factory Reconditioning Service” 
for transformers that need a complete overhauling... 
just send them to the nearest Wagner Service Branch. 





A complete set of 
coils and all neces- 
sary insulation for 
mounting on your 
own core. A gasket 


Svan kit is included. 


Y 





Take advantage of this service — check your Rural 
Line Transformers and keep them at top efficiency 
with Wagner Repair Parts and Expert Reconditioning 
Service. 





A complete set of all 
composition gaskets 
used throughout the 
transformer. 


Consists of complete, 
new core-and-coils as- 
sembly with a terminal 
board or tap changer, 
with leads ready to in- 
stall in your tank. A 
gasket kit is also in- 
cluded. 





Genuine Wagner 7N Transformer Oil. 
Available in 1, 3, 5, 20, 30 and 50 gal- 


lon containers. 





COMPLETE REBUILDING SERVICE 


This service consists of cleaning and painting of 

EAAR ¥ 
transformer, installing all new gaskets, installing new —s 
factory-wound coils and insulation and a thorough factory 


Includes porcelain bushin 
test. A one year warranty against defective material and P 9, 


composition gasket, solder- 
less connector-type terminal 
and clamping device. 





workmanship applies on all transformer rebuilding jobs. 
Ship transformer to us prepaid and we will pay return 
freight charges. Oil, broken or missing bushings, or 
other major parts are extra. If the transformer does not 
require complete rebuilding, repairs will be made on a 
time and material basis. 


Wagner Electric @rporation 


6456 Plymouth Ave., St. Louis 14, Mo. 











Available in various types to meet a wide 
range of requirements. They do not in- 
clude fuses. 
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ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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The modern oilless, noiseless, non-corrosive bear- 
ing system and rigid dovetailing of elements con- 
tribute to sustained accuracy. In actual customer 
service since 1940, a large group of J Meters in 
an 8-year test showed only five-hundredths of 1% 
change in accuracy from that at the time of in- 
stallation! 


Good for Kevenue 


Overload compensation and other inherent over- 
load characteristics will accurately measure pres- 
ent and future loads up to 400% of meter rating 
without loss of revenue. 


Good for Economy . 


J Meters are built of corrosion-resistant materials 
and have full temperature compensation for cost- 


TANNER yy 


ELECTRIC COMPANY 


ILLINOIS ’ 


SPRINGFIELD, 


ELECTRICAL WORLD @ May 7, 1949 


Sangamo Watthour Meters 


saving outdoor installations. All parts are easily 
accessible for inexpensive calibration, inspection, 
and replacements. 


. Co a iP phte a & , 
Good for Troublefree Service... 


Sangamo J Meters have unusual freedom from 
electrical failure due to high insulation levels. 
Troublefree operation is inherent in the oilless 
bearing system. Millions of J Meters in use since 
1940 have proved this fact. 


* * * 


Sangamo J Meters have proved, by years of serv- 
ice, their ability to meet the 
requirements of today and the 
anticipated loads of the future 
with sustained accuracy, econ- 
omy of maintenance, and 
troublefree performance. 
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Robert P. Thompson, 
Transformer Design Engineer, 
Line Material Company, 
PLS 













Continuous wound core, which 
is never cut, unwound, or dis- 
turbed in any way after anneal- 
ing, because the long round coils 
are wound directly onto the core 
by L-M’s ingenious Round- 
Wound method. 






Getter requiatio 
at all power factors... 


CENT REGULATION 


a AA4 e145 LS 


a meyor advantage of Ll ROUNO-WOUND 


Vi Cli le Ve 


*There’s no patent on designing good 
regulation into a transformer,” says Mr. 
Thompson. ‘*The problem is to get good 
regulation without sacrificing other de- 
sirable characteristics, and without in- 
creased cost to the user. 

“We are able to solve the problem with 
our wound core which is not cut, un- 
wound or disturbed in any way after an- 
nealing, resulting in uniformly stable 
core loss and low exciting current. The 
compact cruciform cross section shape of 
the Round-Wound core enables the de- 
signer to use long round coils with fewer 
turns and smaller mean turn diameter, 
thus gaining lower resistance and re- 
actance values. Uniformly low imped- 
ance with improved regulation at all 


LINE MATERIAL Transformers 


Complete Coordinated Equipment For All Distribution Requirements 


(97 - ft — 
fii vv, 


says ENGINEER THOMPSON 


power factors—both recognized features 
of real significance under today’s oper- 
ating conditions—are outstanding fea- 
tures of the Round-Wound transformer.”’ 


Want to know more about the savings 


, 


**Round-Wounds” offer the utility com- 
pany? Want to know more about how 
L-M Round-Wound transformers are de- 
signed, why they give “Balanced Per- 
formance” and operating benefits to the 
user, better service to the customer? Ask 
the L-M Field Engineer 
for this fact-packed bul- 
letin No. 16-G-1, or 
write Transformer Di- 
vision, Line Material 
Co., Zanesville, Ohio. 
































...we'’ve been using this 
“upside down” test to check 


transformer cover sealing 
since 1936 


Recently there's been a good deal of interest in 
transformer tank sealing. with sealed tank con- 
struction incorporated in the Fourth Report of 
the EEI-NEMA Joint Committee on Transformer 
Standards. 


But tank sealing is an old story to Line Material. 
Years ago new customers were surprised because 
we shipped our transformers with the oil inside 
not in a separate drum as others did. But our 
customers soon learned that the oil didn’t leak 
out of L-M transformers because of L-M’s orig- 
inal oil-tight tank and bushing seals. 


‘Today L-M is recognized as one of the largest 
manufacturers of distribution transformers. L-M 


is also known as a leader in the development of 


sealed tank distribution transformers. 


But it’s not only the fact that the tanks on L-M 
“Round-Wounds” are sealed that’s important. 
It’s also what is sealed into the tanks that counts. 
In the L-M Round-Wound Transformer is the 
famous wound core that isn’t cut, unwound, or 
disturbed in any way after annealing. There are 
the long, round coils wound directly onto the core. 
The design provides “Balanced Performance” 
with its many desirable characteristics— high 
short time overload capacity, excellent regulation, 
many other features. 


You get more with “Round-Wounds.” Why not 
get more information about them? Ask the L-M 
Field Engineer for the story—or write—Trans- 
former Division, Line Material Company, 
Zanesville, Ohio. 


iM LINE MATERIAL Transformers 


M Round-Wounds” 
Just 
don't leak! 





The “‘upside down” test=- 
another L-M “‘first”’— 
long ago! 


oe 


Ore cus mC. melts 
seals that keep oil in, keep 
Cia tec em elu ost ite 
PrC Cheeta eat 
round tanks, lower is of the 
square tank. Thick cork 
gasket, tightly clamped 
between rolled edge and 
cover, is unbroken by bolts 
or clamp parts. Bushing 
seals are equally good. 


Complete Coordinated Equipment for All Distribution Requirements 





get ELEMEX OT | | 


Bm OCS cae | 





One utility company estimates that it costs $8 per unit to 

repaint capacitors. Whatever it costs is tao much— when you 

ean get good capacitors like ELE MEN in stainless steel tanks! 

And that’s not even considering all their other advantages. D 
They're pretty swell jobs; we think it would be worth your 

time to take a good look at them! 


Stainless steel tanks mean no painting, ever! They also mean 
that the lineman doesn’t have to take time to serape paint 
to get a good ground. ‘Tanks are “Hydis” treated— for good 
heat dissipation. 


Senter en OTHER ELEMEX ADVANTAGES 
Uniform terminal elevation— another time-saving fea- 


a P Se ture. The 15's and the 25's have the same terminal elevation 
E voltage COT Ey By above the hanger in each voltage class. No change in leads 


when you replace or mix 15 kvar’s with 25's. The 25's are 
514” longer below the hanger. so they're easy to identify 
from the ground. All sizes same width and thickness, fit 
same hanger bolts. 


*Paragroove’’ Connectors, another L-M “first”: wire is 
just dropped in and clamped: no crossing of leads, no loose 
varts. L-M ‘Lifetime’ solder-sealed bushings keep air out. 
hows ELEMENX liquid in— permanently. 


Low unit stress: conservative design assures long life. | \ 
Safer: discharge resistors across every pack or parallel group | 
of packs. Individual Testing of packs. tanks and com- 

pleted capacitor before. during, and after impregnation 
assures uniformity, long life. ‘ 
Continuous individual evacuation, drying. and capil- 

lary impregnation with ELEMEX non-inflammable she ' 


tric assure precise control of power factor and capacitance j 
an exclusive L-M research development. 
ELEMEN capacitors have an outstanding 5-year service 
record... negligible rate of failure... not one leaky bushing | 
. and thanks to the L-M braced sealed carton, only one 
has broken in shipment! A good record. don’t you think? 
WANT MORE INFORMATION? 
Want details on ELEMEX? Data on capacitor application, 
uses, savings. power factor calculation? L-M’s engineering 
staff will be glad to help you. Ask the L-M Field Engineer 
to get you the information you need, or write Line Material 
Co., Milwaukee 1, Wisconsin. 6983 








Complete Coordinated Equipment for All Distribution Requirements 


Wide Variety of Mountings 
Five different brackets or 
hangers are available for con- 
venience in hanging the ar- 
rester from substation struc- 
tures or mounting on walls 


. ¢ 
or single or double crossarms. 


You don’t have to invest a small fortune 
in equipment to protect small and medium- 
size power transformers. The type DL 
arrester gives you a safe margin of de- 
pendable protec tion. Its sparkover is low; 
it has ample discharge capacity to handle 
all kinds of lightning surges without dam- 
age: low IR drop but high resistance to 
follow current; extremely long life with 
unchanging characteristics: the arrester is 
almost completely free from outside in- 
fluences: and the cost leaves your equip- 
ment budget feeling no pain. 


Heavy Duty Stabilized Spark Gap 
Heavy alloy dises are separated by ceramic 
spacers with silvered surfaces which form a 
voltage divider of the capacitance type. The 
material used has a dielectric constant many 
times that of usual ceramic insulators, assuring 
a high degree of stability and freedom from 
outside influences. 

Electrically. 


because it has ample capacity to handle both 


Its a heavy duty pap two wavs. 


heavy and long low surges without damage or 
Vechanically. 
because we put half of the gap at each end of 
little chance of 
damage in shipping and handling. 


change in the low sparkover 


the arrester so there's very 


| 


wd 


$5145) tlrr2s 


Consistently Low 
Impulse Sparkover 


As the front ends of the 
time-current curves 
show, the sparkover is 
consistently low, even 
under steep-front 
waves. Yet it’s plenty 
high to prevent opera- 
tion during switching 


surges. 


Extremely High Discharge Capacity 
NEMA standard 65,000 


amp test on a 5 x 10 ms surge. The DL has 
plenty of discharge capacity, because the L-M 


Oscillogram shows 


“Granulon” is molded right into the housing, 
wall to wall. 
Thus the element has greater diameter and 


filling it completely from 
correspondingly higher thermal capacity. Hous- 
ing and gap are permanently sealed at top and 
bottom with heavy 
gaskets 
compressed under 


synthetic 
spun-on copper 
caps. plus heavy 
galvanized malle- 
able capscemented 
on to protect cop- 
per caps and seals be 
and provide for 


connections and 66,200 Amps 


mounting. pom) oe 


Here’s Complete Information 


Details on design, con- 
struction, sizes, ratings, 
dimensions. Better get a 
copy of this new bulletin 
LA-t. Ask the L-M Pield 
Engineer or write Line 
Material Co., Milwau- 
kee 1, Wis. 


LINE MATERIAL Lightning Arresters 


Complete Coordinated Equipment for All Distribution Requirements 








Kyle reclosers offer complete protection for lines, and 
safety for linemen. They are the original, and still the best, 
automatic protection for both single and three-phase lines. 
They offer flexibility to meet all conditions, and precise 
coordination with fuses, sectionalizers, other reclosers, and 
station breakers. They avoid lockouts and outages, cut main- 


tenance, and protect your equipment and service. 


Outstanding Kyle Recloser Features 


Three reclosures before locking out; choice of four opening 


sequences . . . Coils and sequences easily changed in the field 
... Trip-free operating handle. Tank and cover are dead; 
bushing terminals are the only live parts . . . Positive depend- 
able operation—no motors or clockwork . .. Large cast alumi- 
num cover; sleet hood protects operating handle and counter 
... Ratings 5 to 50 amps.; 2400 to 15,000 volts; minimum 
tripping current 10 to 100 amps.; interrupting capacity 150 
to 1200 amps. 


< 


TYPE H 
Single-phase recloser 


Protects feeders and branch lines on 
both single- and three-phase systems by 
coordinating with fuse links, section- 
alizers, and other reclosers. Isolates 
permanent faults to small parts of a 
system and thus cuts amount of pa- 
trolling required. 


KYLE > 


TYPE 3H 
Three-phase recloser 


\ practical combination of single-pole 
units so as to permit single-phase oper- 
ation of any of the three-phase units 
so long as no lockout is required. If 
any one unit locks out, the other two 
lock out simultaneously. Prevents 
“single phasing” and overloading and 
burning out 3-phase motors. 


Curves show recloser action on each sequence: 
Curve A—four fast openings. 
Curves A and B—two fast, two retarded openings. 
Curve C—four extra retarded. 


shapes teat creed Tt 


Curves A and C—two fast and two extra retarded. 


Forc 


thet MPieidEnameerorwnte KYLE COMPANY 62x 2077, mitwoutes i, winceons 











Now you have Kyle recloser protection with all : 

the outstanding Kyle recloser features, for lines . 

with loads up to 100 amps and fault currents as Leas a lo) 5) 4 
high as 4000 amperes. These heavy fault currents 


can be handled successfully because of the new Provides minimum arcing 
oil cross blast method of are extinction, time and freedom from re- | a | 






a oat 
strikes at all current values ] | 
SPECIAL FEATURES and power factors within the 
recloser rating. Arcs are ' 
This new type L recloser offers: drawn in series. Are in the | t 
Operating voltages, phase to phase, 2.4 to 15 kv pressure chamber Co tan ie td > 
eC ME Cee) ct cma 
Ratings: 25, 35, 50, 70. and 100 amperes, for mini- venting chamber, extin- an 
mum tripping currents of 50, 70, 100, 140, and guishing the arc. 


200 — respectively, Coils are interchangeable in 


the fiel Pressure Chamber 


Precise coordination with line or back-up fuses, 
sectionalizers, other reclosers, and breakers 


Insulation level meets A.S.A. standards for 15 kv Quick Make, Quick 
power circuit breakers. Impulse level 110 ky 


Or elim Orato 


Copper Tungsten Contact Tips 
Break Contact Action Venting Chamber 
Control mechanism fully hydraulic. virtually free 


from variations caused by oil temperature viscosity 7 

changes: rugged, shoek-proof: trouble-free. Trip-free Vit urr fa eles A aang 
operating handle; many other safety features whaseet 2 899998 j ETAL | 
Size approximately 37” high, tank 11” diameter. 4; i 
Large sleet hood proteets operating handle and counter; UV ene p 


may be rotated in 90 degree steps 
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Weight with oil, 170 pounds 


Greater Accuracy: Wider Choice 
of Operating Sequences 





Three reclosures before locking out. Standard 


sequence is two fast operations, two retarded (two eee ee eer et a 
curves A, two curves B in chart). 


ce ee) 
ee) 


f s ; eT Cita 
Optional Sequences, easily changed in the field: in this easy-to-read 


four fast operations (four curves A); or two fast and illustrated bulletin. 


two extra-retarded (two curves A, two curves C),. Ask the L-M Field 
; Engineer for a copy 81 Sse siiemee ia ee: 
Other sequences available from the factory. or write Line Ma- 7 Se SUNS MSE Se eee Ee 
terial Co., Kyle ih te li) ee 
. Company ris Le 
Kyle Company sion, Box 2077, 
division of Line Material Co. Milwaukee I, 
Wisconsin. 


LINE MATERIAL KYLE RECLOSERS 


Complete Coordinated Equipment for All Dis 









Has ALL THE AM WLE sarerty Features 


1 
Tank, cover, and operating handle 
are dead. Tank may be grounded 
2 
Mechanism cooled, and insulated 
from tank, by transformer oil 
3 
Standard cover type bushings. 
Terminals are the only hot spots 
4 
Trip-free operating handle. 


RATINGS: 


Seven sizes, with minimum tripping 
current 8 to 100 amps to coordi 
nate with reclosers rated from 3 
to 50 amps; maximum operating 
current 150 to 1200 amps; 2400 
to 15,000 volts. Ratings may be 
changed by changing coils in the 
field. Weight with oil about 20 
pounds. Crossarm or direct pole 
mounting hangers 


KYLE COMPANY 


division of Line Material Company, Box 2077, Milwaukee 1, Wisconsin 





Isolates permanent faults 






on branch lines of 


recloser-protected systems 


Kyle automatic oil sectionalizers provide dependable 





automatic protection against permanent faults on branch 





lines. They do not open on temporary faults, but operate 





to disconnect the branch only after one, two. or three 





operations of the back-up recloser have failed to clear the 





fault. After the third recloser operation, the contacts of 





the sectionalizer open up while the recloser is open. 





Thus the faulted branch is disconnected, and the recloser 





resets itself and maintains service on the rest of the 








system, 


The sectionalizer may be set to open on a permanent fault 





after one. two. or three operations of the recloser, as de- 





sired. Since the sectionalizer does not interrupt short 





circuit currents, contacts last indefinitely, and there is 





no carbonization of the oil. 






Get the whole story ! 





For details, dimensions, ratings, 
mountings, and a complete descrip- 
tion of how Kyle type GS sectional- 
izers operate, ask the L-M Field 
Engineer for a copy of this Bulletin 
(R33. or write Kyle Company division of 
Line Material Co., Box 2077, Milwaukee 
1, Wisconsin. 















To Protect Your Lines with Kyle Type GS Sectionalizers 




























The diagram shows how itis done: Point A shows a sectionalizer set 
to open on the third recloser operation, indicated by GS-3. Point B 
further sectionalizing by setting the seetionalizer to open on the 
second operation of recloser indicated by GS-2. Result: a perma 
nent fault bevond B causes sectionalizer GS-2 to lock out after 
second recloser operation: service is maintained on the branch pro 
tected by seetionalizer GS-3 at 4. Point C: Sectionalizer GS-2 set 
to open on second recloser operation isolates a permanent fault be 


fore the back-up fuses are damaged or blown by the third operation 
of the recloser, Kyle Sectionalizers also will replace branch line fuses 
ystems protected by Kyle Py pe HE Reclosers, givin 


automatic protection 


7120 





LINE MATERIAL hyle Sectionalizers 





Complete Coordinated Equipment for All Distribution Requirements 






yp rwo-bolt 
puTY 


ynector 


Here’s an ideal connector for heavy stranded wire 
from 4/0 to 1000 MCM. It’s easy on cable; gives a 
firm, low-resistance connection that stays cool; bolts 
won't drop out; it’s easy to tighten, and it just won't 
come loose! 

The tightening force is applied by two bolts which 
accommodate the standard lineman’s wrench instead 
of the large wrench required for split bolt connectors 
of the same size. As the table below shows, tightening 
torque required is quite low—which linemen will like 
—and which, along with the copper spacer bar, pre- 
vents crushing and distortion of strands. 


and & storys tight! 


A unique feature is that, as bolts are tightened, the 
tension causes a slight deformation in the bronze cap 
which locks the bolts tightly in place. Vibration won't 
—can't—loosen them! Yet the cap springs back to its 
original shape when the bolts are loosened, so this lock- 
ing action does not affect the re-use of the connector. 


See how easy it is to tighten Kyle “HD's”! 


TIGHTENING TORQUE 


Per bolt, for NEMA standards fo 
type HD connectors | split bolt connectors 


SIZES 
Stranded 
Wire | 


4/0 
350 MCM 
500 MCM 
750 MCM 

1000 MCM 


240 inch-pounds 
300 
360 
540 
600 


750 inch-pounds 
800 

850 
1200 
1400 


Picture shows the 350 MCM size of the new the strands. Nicely rounded body makes it 


Kyle HD Connector. Body and cap are red 
brass; spacer bar is copper; and bolts are 
silicon bronze. Also furnished zine-plated 
for conductors other than copper. The con- 
nector is designed so as to give a tight, low 
resistance connection without distortion of 


mn 


easy to doa good tape job. It’s easy to tight- 
en,and has many other advantages over split 
bolt connectors—yet it costs even less. It’s a 
good job—and a good buy for you! Try it! 

For samples and prices ask the L-M Field 
Engineer, or wire or write 


KYLE COMPANY division of Line Material Company 


7122 


Box 2077, Milwaukee 1, Wisconsin 


LINE MATERIAL hyle Connectors 
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13560 
13561 


CATALOG NO. SHORT STUD UNITS 9982 


CATALOG NO. LONG STUD UNITS 9978 


Recommended Line Voltages, kv 
Striking Distance, inches 
Dry Flashover Voltage 
Wet Flashover Voltage 


Impulse Flashover Voltage, Pos. 1.5 x 40 


Impulse Flashover Voltage, Neg. 1.5x 40 


Leakage Distance, inches 


Mechanical Strength, Ibs. .............000- 
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...The high-voltage insulator 
that offers an {77 margin 


of operating security... 


electrically and mechanically 


No insulator ever had a more severe baptism-under-fire, nor a better 
chance to prove its merits, than the Lapp Line Posts. Introduced as 
a unit which would stand up where conventional insulators fail, its 
record of operating security has been largely built on installations in 
trouble spots. Our earliest posts now have 18 years of service behind 
them; there can no longer be a question about the superiority of Line 
Post design—in eliminating puncture and cracking, in better performance under dirt conditions 
and power arcover, in ability to withstand mechanical attack. Most power companies that have 
tried Lapp Line Posts have standardized on Lapp Line Posts. There’s a detailed discussion of 
the Line Post design, as well as complete specifications, in the new Lapp Catalog No. Seven. If 


you haven’t received your copy, we'll send it on request. Lapp Insulator Co., Inc., LeRoy, N.Y. 


INSULATORS 
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BECHTEL CORPORATION 


LOS ANGELES « SAN FRANCISCO « NEw YorK 
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Oil...Gas...Water... 
ELECTRIC POWER 


Like a baseball game—this big league con- 
test between Power Needs and Power Supply. 
Mountain water is pitching great ball, keeping 
the Pelton wheels swinging. And getting 
tight support from oil and gas ona triple play 


fuel to steam to electric power. 


Credit Bechtel Corporation with some impor- 
tant “assists”—new hydro-electric plants, new 
pipe lines and refineries to increase the supply 
of fuel, new steam generating stations and 
electrical distribution systems. Engineering 


and construction play every position. 
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INTEGRAL 


HORSEPOWER | 


MOTORS 


*Patented in U. S. and foreign countries by 
the Sterling Varnish Company, Haysville, Pa. 


BULLETIN 2268 
TELLS ALL—WRI . 
FOR IT TODAY 


FASTER 
Mine BETTER 


This Zanderoll machine applies insulating varnish 
to integral horsepower motor armatures and stators 
faster and better than any other known method. It is 
capable of producing 20 units per hour, each weigh- 
ing up to 350 pounds, and the total treating time 
is only 87 minutes. 


This amazing high-speed production line saves up 
to 50% in varnish and labor. Impregnation is more 
uniform, more thorough, better than ever before, 
and Zanderoll changes the old messy varnishing 
job to a clean, modern method of application with 
fire hazard reduced to an absolute minimum. 


There is a Zanderoll machine available for the 
production of any type motor—integral horse- 
power, fractional horsepower or large motors of 
any size. Write for more details as applied to your 
particular production conditions, or better yet, 
call in one of our engineers to analyze your situation 
for economies and improvements. 


POWER PIPING DIVISION 


BLAW-KNOX CONSTRUCTION COMPANY 
1525 Pennsylvania Ave., N.S. Pittsburgh, Pennsylvania 





Pn 





The compact 1 HP single phase 115/230 volt, capacitor start—induction run motor, manufactured by American Electric Motors, Inc., Los 
Angeles, is especially recommended for use around dirt or dust-filled machines such as table saws or other woodworking tools. The centri- 


fugal starting switch is totally enclosed, and the solid welded copper bar armature is mounted on high quality, standard size ball bearings. 


lubricated for life. Leads are insulated and protected with Natvat 400 
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TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, WN, J. 


221 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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Today’s glass insulator has strength to spare 


m nec insvuiatfo 


Armstrong's Glass Insulators meet or exceed specifications P ’ ; 
tronger than <s uppor ting pins 
Catalogue No. 51-2U 

Made in Brown and Clear Glass 


. The modern industrial glass in Armstrong's low 
Edison Electric Institute 


aa a 2 and medium voltage insulators has added 
*Dry ry aren Flash- _ > 000 strength to resist severe field conditions. In ac- 
ver—Volts 5 re 2 
*Wet 60 Cycle Flash tual tests, Armstrong's Glass Insulators with- 
ove VOME acaeuas 23,000 . 
Agpeox, Mechanical stand loads that bend standard metal pins. 
Strength, Lbs, ..... 2,500 


That’s why you can rely upon them to give 
dependable, trouble-free service. 





3ecause / strong’s Glass ators are 
Cotatoges Ne. 51-1 Because Armstrong's lass Insulators are 
iis feo Waarn: nk Cees Chien mass-produced on completely automatic ma- 
Edison Electric Insti- chines, they reduce costs us much as 40%. Yet 
t » Class ° « . 
*Dry oo om. Sola: 49 ah custom controls insure uniformly high quality. 
“Wet Flash-over—Volts . 23,500 Each production run is tested for resistance to 
Average Mechanical ~ . ‘ 
Strength, Lbs 3,400 thermal shock. Each pin cavity is hand gauged 





for diameter and thread contour. Hence, Arm- 
strong’s Glass Insulators always meet or exceed 
E.E.1., A.S.T.M., and A.S.A. specifications. 

Try a test installation of Armstrong’s Glass 
Insulators on your own lines. They:re a safe 
wav to combat increasing line construction costs. 
Call your distributor for samples and prices. Or 
write to Armstrong Cork Co., Industrial - 
*Test by Electrical Testing Lab., New York Division, Millville, New Jersey. These 
glass insulators are available for export. 


Catalogue No. 51-1A 
Made in Brown and Clear Glass 


Edison Electric Institute 
aa es 1A 
*Dry Flash-over—Volts. . 59.000 
*Wet Flash-over—Volts. 26,000 
} Average Mechanical 
Strength, Lbs 2.500 





ARMSTRONG’S GLASS INSULATORS 


do the job for 40% less 
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... for heavy currents 
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and flexibility 
in confined space 


A BUS of cable connections is sometimes more con- 
venient than the more rigid conductor shapes. One 
example is where extremely heavy currents are re- 
quired in a confined area. 

Flexibility is another advantage offered by cable 
conductors. They are used for this reason in con- 
necting the main bus run to the electrodes of arc 
furnaces and resistance furnaces of high capacity. 

Anaconda Bus Conductors are made in this and 
the four other standard shapes illustrated. Each is 
produced in a wide range of capacities, and all are 
made of copper... the bus conductor material that 


combines low electrical resistance, high thermal 


BARS require minimum space, 
may be bent or twisted, con- 
nected to apparatus without spe- 
cial joint preparation and in | 
laminated construction have un- 
limited d.c. capacity. 


TUBES provide the highest bus 
conductor efficiency at a.c. fre- 
quencies, have greater rigidity, 
and may be oil or water cooled. 


CHANNELS hove large sur- | 
face area, reduce temperature | 
rise, provide greater rigidity 
than tubes for long runs and 
have flat surfaces for tap-off. 





ANGLES for ventilated hollow 
busses have highest rate of heat 
dissipation, handle greater cur- 
rent density, but require more 
space for installation. 


CABLES solve many problems 
in conducting extremely heavy 
currents in confined space or 
in connecting moving apparatus 
such as furnaces of the arc or 
resistance types. 





conductivity and high corrosion resistance with 
adequate strength. For detailed information, write 


for Anaconda Publication C-25. ‘ 


AnaconDdA 


ts 


BUS CONDUCTORS 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 
In Canada; ANACONDA AMERICAN BRASS LTD, 
New Toronto, Ont. 
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BOWSER HYDRO-VOLIFIER 
RESTORES OIL DIELECTRIC TO 35 K. V 


. in a single pass! It removes volatile corrosive 
acids, gases, dissolved moisture and solids—the 
enemies which promote sludge formation in insu- 
lating oils. Some users say that Hydro-Volified 
oil surpasses original insulating oil values and has 
greater stability. 


NO SERVICE INTERRUPTIONS 


This self-contained, exclusive Bowser process re- 
conditions transformer oils WHILE ENERGIZED! 
Fewer “spare” transformers are needed—operating 
efficiencies are higher. One man with a truck- 
mounted Hydro-Volifier can efficiently serve wide- 
spread substation systems. 


Capacities 100-300-500 GPH. 





e e e efor Turbines to 110,000 K.W. 


BOWSER TURBINE OIL RECONDITIONER 
DOES NOT DISTURB INHIBITORS 


“Bone dry,” crystal-clear oil from a Bowser oil reconditioner is the best 
stay-on-the-job insurance any turbine bearing can have. Inhibitors are 
not disturbed and there are no moving parts. 


The process effectively removes deteriorating elements with... 


@ No Aeration @ No Catalysis 

— 9 — Contact with 
oving Oil 

@ No Heat @ No Metal Contact 


Bowser turbine oil reconditioners point the way to longer bearing life 
as the most direct approach to lower operating costs. 





TO OPERATIONS MANAGEMENT 





Bowser insulating oil and turbine oil reconditioners are effecting 
substantial reductions in operating costs in many plants. Less 
° 


B o WwW 5 E R, : N Cc a standby equipment is required. 


1384 Creighton Avenue If there’s an “economy drive” on in your plant, you'll want 
complete details NOW! Bowser will help you work out a plan 
Fort Wayne 2, Indiana tailored to your needs. Write, wire or phone! 


se ee Eo es ee oe ye ee ee, oe eee 
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All the U-S-S Creosote Oil in 
these cars... 1n fact, all U-S°S 
Creosote Oil... is from the same 
batch. That’s because batching 
Is a continuous Operation at the 


world’s largest tar distillation 


plant, where U-S-S Creosote Oil is produced. 


The result is a completely uniform product 
.and a uniformly good product. You know 
exactly what you are getting, and you can 


predict accurately the results of its use. 


For example, you can count on years of ex- 
tra service from poles that have been treated 
with U-S-S Creosote Oil. You can count on 
complete protection against dry rot, fungus, 
termites and other wood destroyers. You can 


count on lower yearly pole replacement costs. 


U-S:S Creosote Oil is pr / protection 
for your property. For more than 20 years, 
the nation’s leading utilities, railroads, con- 
tractors and wood treaters have taken ad- 


vantage of this method of preservation. 


Whether you need a tank-car load or a 
full barge, we offer prompt delivery Mean- 
while, if vou have any questions concerning 
Creosote Oil and what it can do for you, feel 


free to consult us. There’s no obligation 


COAL CHEMICAL SALES DIVISION 


United States Steel Corporation Subsidiaries 


71 Broadway, New York 6, N. Y. 


CREOSOTE OIL 
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CORROSION! 
= = fn : FLOODING! 
) SUBMERSION! 


With Allis-Chalmers Network Transformers 


Sealed Cover, Welded or Bolted On 


ERVING concentrated metro- 
politan loads, Network Trans- 

formers must operate dependably 
under the most adverse conditions. 

These TANK CONSTRUCTION 
FEATURES show how Allis-Chal- 
mers builds Network Transformers 
to combat corrosion, flooding, even 
complete submersion: — 
1 Heavy tank cover (2” thick), weld- 
ed or bolted on. 

Guide angles on inside of tank wall 
provide positive positioning of core 
and coils. 


ia 
*» Heavy gauge gfeel tank . . . seam- 
less drawn radiating tubes. All nuts, 
bolts etc. galvanized. 


4. Switch case and terminal chamber 
welded directly to main tank eliminates 
gasketed joint and reduces overall 
height. 

5» Three coats of paint — each coat 
flow painted and baked on. 

6- Seams and joints externally welded 
to eliminate crevices. 

?- Tanks and cooling tubes are pres- 
sure tested far in excess of operating 
conditions. 





8. Jack bosses free of obstructions for 
convenient lifting. 

9. Design of base permits free rolling 
in any direction — provides for under- 
tank ventilation. 


For the complete story of A-C 
Network Transformers — including 
circular core and coil design, no- 
load tap changer, accessories etc. 
— contact your nearby district 
office. Or write for fact-packed 24 
page bulletin 61B6152A. A 2601 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS*) 


Network Transformers —Nearly 1,000,000 KVA Installed 


ELECTRICAL WORLD @ May 7, 1949 





Wee: 


Oy Pettis 
ey 
j - § _ 
“=. | ‘ 
4 


i, 


_ 


u 


in 


HAN 


What happens when you hear? What happens inside 
your ear when sound waves come in from a telephone 


conversation 7? 


Bell Telephone Laboratories scientists have developed 
sper ial apparatus to help answer these questions, for the 
telephone system is designed to meet the ear’s requirements 


for good listening. 


In the test pictured above, the young lady sits before 
loudspeakers in a soundproofed room with a small hollow 
tube. reaching just inside the ear canal. Sounds differing 
slightly in frequency and intensity come from a_ loud- 
speaker. The subject seeks to tell one from another, record- 
ing her judgment electrically by pressing a switch. 


2 2 el 
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Meanwhile, the same sound waves pass down the hollow 
tube to a condenser microphone, and a record is made of 
the exact sound intensities she identified. Results help 
reveal the sound levels you can hear clearly and without 
strain—the sounds your telephone must be designed to carry. 


Scientists at Bell Telephone Laboratories make hun- 
dreds of tests in this manner. It’s just‘one part of the work 
which goes on year after year at the Laboratories to help 
keep Bell System telephone service the finest on earth. 


BELL TELEPHONE LABORATORIES ‘a 


I 
Exploring and inventing, devising and perfecting, for con ( 


tinued improvements and economies in telephone service Sa 








If you are interested in saving money, find out about 


PanuloanaSTANDARD PARTS 
TRANSFORMERS 


) The use of standard designs and parts shorten engineering and 
production time to give you lower prices and faster deliveries. 


That's right! The economies we realize in manufacturing 
Standard Parts Power Transformers are passed on to you 
in the form of lower prices (prices are 4% to 6% less than 
conventional transformers) and faster deliveries. Pennsy]l- 
vania Standard Parts Power Transformers permit limited 
variations, both in parts and in electrical characteristics, 
to meet a wider range of system requirements. It will pay 
you to look into this line of Power Transformers which 
provides the desirable features of custom built transformers 


at quantity production prices. 


Auxiliary compartments, welded to each end 





of the transformer and connected to each other and to the 


PREFERRED VOLTAGES AND 
BAND OF RATED VOLTAGES 


main tank, form the following oil preservation systems: 





PREFERRED RANGE OF 
HIGH RATED HIGH VOLTAGES a4 , , 
VOLTAGES LINE TO LINE Inert Sealed Inert Gas 
2400 | Gas-Oil Tank Pressure 
4800 ! Seal Lad System 
6900 6600 to 9050 
7200/ 
_ 0 are 5 All Standard Parts Power Transformer tanks, regardless of 
3200 > 11000 to 1475C 
13800 ; i ; 
22900 21500 to 24600 the type of oil preservation, are filled with the same quan- 
26400 26400 to 36200 
34400) tity of oil, with the extra gas and oil spaces provided in the 
43800 42000 to 46000 
67000 63000 to 69000 auxiliary tanks. Bushings with standard length shanks 
' are used on all Standard Parts Transformers, and no special-size bushings = = = need be 


stocked. This permits the user to change the method of oil preservation from*’Sealed Tank to 


Inert Gas-Oil Seal; and from Inert Gas Pressure System to Inert Gas-Oil Seal or Sealed Tank. 


[J Se GY 
oe 


= TRANSFORMER COMPANY 


PITTSBURGH 12, PENNSYLVANIA 


PE ose r08 20 
aca \HRITE OKLer No, 





Sanu bevick ame rug wine Fy 4 high 
' oom Sovran SERRE WOR FURTHER INFORMATIONS _/ Secret 1499 
-—* SFORMERS 
DIAGRAMMATIC DRAWING OF INERT GAS-OIL SEAL SYSTEM RE 
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LOAD CONDITIONS MEASUREL 
AND TRANSMITTED HERE RECORD OF LOAD HERE 


SUPPLY 


META-WATTMETER TRANSMITTER ING METAMETER 
AT REMOTE POINT IN RECEIVER IN LOAD 
ELECTRICAL SYSTEM DISPATCHERS OFFICE 


Accurate readings of Voltage, Current, Power, Reactive 
Volt Amperes, and Totalized Load miles away come to you 
promptly and continuously when your system is watched 
and reported on by Bristol’s Metameter System of Tele 
metering. 

Observations picked up at remote points are recorded by 
Metameter Receivers at the central station or dispatcher’s 
office . . . give you a complete and visual picture of what is 
taking place in your system . . . enable you to anticipate 
abnormalities and prevent emergencies from developing. 

The impulse-duration principle on which the Bristol 
Metameter System of Telemetering works gives you a 
choice of transmitting media: carrier channel . . . simple 
two-wire circuit . . . radio beam . . . or any convenient 
circuit you may select. For full description, write for Bull. 
M1702. THE BristoL COMPANY, 116, Waterbury 91, 
Conn. (The Bristol Co. of Canada, Ltd., Toronto, Ont. 
Bristol’s Instrument Co., Ltd., Lynch Lane, Weymouth, 
Dorset, England. 





Among uses of the Metameter are: 
FOR LOAD DISPATCHER OF CENTRAL STATION SYSTEM 


1. Load (active and reactive power and power demand) in 
each tie-line interconnecting system with neighboring 
system 

2. Output, or total generated power, of each generating 
station. 


3. Total output of all generating stations, on a single in- 
strument 


4. Active and reactive power and power demand at key 
points on important transmission circuits. 


5. Water level and waterwheel gate position in hydro- 
electric plant 
FOR OPERATOR OF GENERATING STATION 
1. Total output generated in system. 
2. Output of each associated attended or unattended gen- 
erating station in system. 
3. Desired output of operator’s own station. 


FOR DISPATCHER OF DISTRIBUTION SYSTEM 


1. Total kilowatt load on unattended substations 
2. Bus voltage of unattended station 
3. Feeder amperes 


BRISTOL 


metameter keeps you 
a jump ahead of demand 






AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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PACIFIC ELECTRIC 


eerhecae xtwa-Fast 


Fault Interruption and Reclosures 


by Motor-Compressed-Spring Stored-Energy Operating Mechanism 











cTICE 
IREMENTS OF MODERN PRA 
= AYING 





THER 
GENEROUSLY MEET IN HIGH-SPEED REL 


+ime. 


a aead 
tam minimizes GF 
. ating © = ¢ 
-Sprin Oper ‘ d-c or a-% 
Motor-Compressed —— d de- Current, : 


se hiqh-spee! Low Operating or recti- 
. esures ous ‘ = ow P - *  atac battery 
Type JE-42E Mechanism 35; “i and closing. & ther reduces oF eliminates © 
69 kv = 600 amps ndable opening Or a at for syn- ae 
, 1,000,000 interrupting kva pe dat +c or manua gea ‘ yer expense. P ¢ Low 
1 automa! Inspect and Maintain bin 
chronizing- oS eee Easy to fault interrup 
Type JE-42F c Blast, directed ° eo even when tau 
6% kv 1200 amps : ity Gas blast, Sve | ches upkeep © ent. 
. 1,500,000 interrupting kva High-Velocity oid extinguls - aon ormally frequ 
tream, rapic'y ul- are ov dana 
the arc strec a f¢ Electric Expu mbled—Fully tested a 
+} Ac - . 
the arc wirn pier Shipped no factory. 
Fully Conform to con Chambers. 4 adjusted at the tae 
AILEE and NEMA = pening anc 7 


or 


Adopted Standards High-Speed Tripping, fore 





" | Get All Facts ++: 
he, PACIFIC ELECTRIC MFG. CORPORATION 


5815 THIRD STREET, SAN FRANCISCO 24 CALIFORNIA «+ P.O. BOX 419, GARY Deir. 


C. H. CUTTER G.B. KIRKWOOD J.E.REDMOND SUPPLY CO ORMONDE SMITH, JR. MARRS & WENDEGATZ L.CLAIR MITCHELL CO 
bare a Te ele) EP weet 625 W. Madison St 


AT a ee eT Los Angeles !3, Calif 






3842 Palm Ave year ta ers 
Phoenix, Ariz Houston 4, Texas Kansas City 6. Mo 


F.W.GORMAN H.R.SLOCUM CO. PIERCE G FREDERICKS ARKANSAS ELECTRIC CO 
Laer ty re P.O. Box 1692 a Tae 
ie te ts atUleli 1 an oo New York 6. N.Y 


306 Commonwealth Annex 
Pittsburgh 22, Pa 


WILLIAMSON & WILMER INC 
IC er r mes PASE iter] 
Little Rock. Ark Richmond 19. Va 


OUT ty attr hate | Principal Cities 











TYPICAL TEST RESULTS ON RUBBER COMPOUNDS Ji | FY.) ye table 


The tabulation below lists representative values that have been obtained in actual tests 
of these rubber compounds. 

































































REPRESENTATIVE TEST VALUES FOR VARIOUS COMPOUNDS 
Ln | sind 
PROPERTIES AND TESTS AMARINE | AMERZONE | AMERZONE | AMARINE AMERITE AMPEROX | AMERPRENE 
40 0 | B RWS | 
— _ ss _ } _ + —— 4 - — Sa 
BASIC TYPE OF INSULATION | Natural Butyl Synthetic Commercial Heat- | Polychlor- 
| Rubber Oil-base | Rubber | Rubber 30% | Resistant | oprene 
ain salon ale —} aromaseee —_ 2 os stated 
MAX, REC. COPPER TEMP. | 60°C 7s ¢ } 80°C 75°C 60°C 75°C 80°C 
| | 
afer neat ist epee nnenin 
| | | 
ELECTRICAL Dielectric Constant (Spec. Ind. | 
CHARACTERISTICS Cap.) | 4.0 } 4.0 | 4.0 |} 4.5 4.5 4.5 ies 
Ins. Res. (K) 50,000 7,500 40,000 30,000 30,000 20,000 100 
+ - — — a _ _ — - - |{——— - 
Dielec. strength in volts per mil | 450 350 300 400 400 350 200 
_ — } —_— = —— a a — 
PHYSICAL Tensile Strength in Ibs. per | | 1000 Synth. | 1000 Synth. 
PROPERTIES sq. in. 2000 | 600 | 700 950 1500 Not. 1800 Nat. 2000 
| as — aneaeh 2 . al — 
Elongation in 2” 450% 300% 400% | 450% 500% 500% 500% 
- be + + - ~ ane = 
Permanent set Ym" YY" | %” . a %” %"” “” 
cm nom } } | — 
Geer Geer | Geer | Oxygen Geer Oxygen | Geer 
ACCELERATED Type of test | Oven Oven | Oven Bomb Oven Bomb Oven 
AGING t t -|- 4 — 
Temperature | 70°C 80°C 100°C soc 70°C 80°C 80°C 
L . = ‘ J 
Hours a 288 168 672 | 168 504 336 168 
_ -_ —_ae - 
% Original Tensile Strength 70% 80% 80% |} 80% 85% 80% 90% 
— ee —F} Pe - - — — — 
Gain in wt. after 7 days im- | | 
MOISTURE mersion at 70°C | | | 
RESISTANCE (Mg. per sq. in.) 25 neee | 20 or less 15 or less 35 35 30-60 
- — a. a — _ . — —__— 
Capacity increase after 4 | | | 
weeks immersion at room tem- | | | 
perature | 15% 15% 15% | 10% 15% 15% ; 
a + —5 —_ eens _ 
Stability Factor 40-80 volts | 
per mil 2 weeks at 50°C | 5% | 1.5% 1.0% 8% 2.0% 3.5% 
pe — + — — —_ eoceeee [peo en — = = — 
High | General General 
SPECIAL Voltage Meets Withstands For hot purpose purpose Resistant to 
PROPERTIES and IPCEA .03 conc. | and moist rubber rubber | oil, flame 
Submarine ozone test 10 hours | locations insulation insulation | and ozone 
use | 

















As the test data vary considerably with different sizes of conductor and thicknesses of insulation, these identical 
results can not be guaranteed throughout the whole range of sizes and voltage ratings. Some specific con- 
structions will test higher and others will test lower than the listed values. However, the above table indicates 
in general what may be expected of these compounds. 


AMERICAN STEEL & WIRE COMPANY 
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HE buyer of rubber-insulated cable today is faced with the dilemma 


ot choosing between natural rubber, synthetic rubbe r, and a dozen 
































different compounds of each. 


The American Steel and Wire Company has always advocated the use 
of special rubber compounds to meet special requirements. To help you 


choose the right rubber compound, we recommend that you 


Specify For 





High voltage se ler gr lor iter I 
arine | er le for eral e 7504 t 

0 resistance. Amerzone an ex . 4 ‘ 

pound. Amerzone-B ts a butyl rubber ¢ that y 

re tant t itandr st eas w ast ne 

Hot or damp locations. This is a compound notable for having 


low water absorption combined with excellent heat resistance 


General use up to 7500 volts. A compound of the performance 
type recommended for use where copper temperatures will not 


exceed 60°C (140° 





General use up to 7500 volts where a heat-resistant compound 
is required for operation at copper temperatures up to 75°C 
167°F) 
AERPRENE Flexible jackets. Owing to its high content of Neoprene, this 


compound is resistant to oil, flame and sunlight 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


The accompanying illustration shows one of our standard constructions with Amerite 
Performance Grade around conductors; conducting rubber tape for non-metalic shield- 
ing when rated over 2000 volts. The cover is of Amerprene, a tough, hard-wearing 
compound, containing a high percentage of Neoprene. These compounds can be com- 
bined in cable constructions to fit the requirements of industrial, mining, and sub- 


marine installations, 
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and oil, in repairs, in shortened truck life, in time 
lost on the job. 


It’s important, therefore, that your truck be 
engineered and built . . . to fit your job! That’s 
what is meant by a “*Job-Rated”’ truck! . 


Only Dodge builds ‘*Job-Rated” trucks. Every one 
of these trucks has the right one of 7 truck engines 
... “Job-Rated”’ for top efficiency and maximum 
economy. Every Dodge has the right chassis unit 
... from engine to rear axle . . . ““Job-Rated”’ to 





fit your job, to save you money. 


4 ome cost of any truck is the total amount of ae , ; E Ph 
money you invest in it... as long as youownit. So if you’re looking for See or one 
the ‘“‘lowest-cost” truck Your Dodge Dealer 


That cost is usually far different from the truck’s - » « ask your Dodge 
original price! dealer to show you the 
*‘Job-Rated” truck that 
fits your job! Such a 














It can be far higher, for example, when you buy 
a truck that’s too big or too small for the hauling s : 
. : , truck will give you the 
job it has to do. . ’ 

best value in transporta- 


In such cases, costs go up rapidly ... in wasted gas tion you can buy. 





sea tie 
ta 
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g MULTI-BREAKERS to build 


good reasons for usin 
bigger, better, more profitable wiring jobs: 











































there are 








SQUARE D’s 


Cote 
Thermal- A Magnetic 
MULTI-BREAKERS 


revit Protection 


Give Complete ci 
Satisfaction 
\ ) 


and Customer 
_.. because they 


rmless momentary overloads but trip 


—hold he 
ents before wire 


ontinuous overcurf 
damaged 
orts” to loca 


tion. No parts b 


——— —give repect protec 
nothing to replace 
MULTI-BREAKERS! —are non-tamperable Factory test-tripped 
- and sealed 
—cre safe No live parts exposed. Anyone 


proved this in orn operate them. 
tching means o$ well as circuit 


one 
insulation 's 


yon’ sh lize damage 


—trip quick! 
yrn out— 


Thousands of electrical contractors have 
actual practice - -- when they explain the advantage and include swi 
° . ° ° t tion 
of the Multi-breaker, home-builders invari- = 
; : : —are compact Room for expansion without 
f circuit protection. excessive space 
—are attractive Can be installed in most Li 
L. 


location 


conveniences 


ably choose it over other types © 


After all, those new homes represent t 
investment © a lifetime. The small addit 
Multi-breaker installation is negligible W 
with complete protection, safety and conven 
lifetime of comfortable living. 

Multi-breaker wiring jobs are easiest to sell—they stay 


sold because they're right. They're emphatically 
the Utilities standpoint bec ostly service 


ause they reduce C 
calls—build valuable customer goodwill. 
Would you like to know the five other rea 
presenting them to electrica 


| contractors 
country? Write the Square D Company, 
Michigan. We 


he most important 
jonal cost of a 
hen compared 
ience over 4 


sons— OSs we're 
throughout the 
6060 Rivard St, 


I] mail them, pronto. 
—— 


on 


SQUARE [) COMPANY 


Los PY cia 









AYO Lo 
city, D.F. 


CO, S.A MEXICO © 






D de MEX! 
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EC&M Type ZM Overload Relays for use in A-c 
Starters are of the magnetic type. They trip 
instantly on heavy overloads or short circuits 
and provide inverse-time-element trip on 
prolonged overloads or if the motor fails to start. 


A Jow current-setting for accurate protection 
under running conditions is possible with these 
Relays because a magnetic-balance in each 
relay permits the absorption of the heavy inrush 
currents while the motor is accelerating. When 
the current is normal, the relay drops back 
automatically to keep timing at the maximum. 


PLUNGER STEM 


Special Iron Sleeve with tapered wall 
thickness provides magnetic balance, 
permitting Jow current setting. 


On short circuits the time-delay feature is by- 
passed. A spring on the outside of the dashpot- 
case normally holds the dashpot down, allowing 
the plunger to pull through the silicone fluid. 
When an excessive current occurs, the dashpot 
and plunger lift as a unit—the outer spring on 
the dashpot being compressed as the plunger 
instantly rises to trip the relay-contacts without 
delay. 


Complete description of these Relays is given 
in Bulletin 1180-2 and No. 19 ACCELERATOR. 


Write for your copies. 





VALIMITOR Starters — 2300-4600 Volt Motors 2300 V. Reduced Voltage Starter 220-550 V. Reduced Voltage Starter 


Gn) THE ELECTRIC CONTROLLER & MFG. CO. 


WW 2698 EAST 79th STREET 


e CLEVELAND 4, OHIO @ 
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CRAFTSMEN 


RECOGNIZE | 4% Wes fine fealines th 


QUALITY 


AS See = 
= HANDLES 
Shoped for comfort- 
able grip, tempered 


for spring and 
toughness. 


. 2 i" 
SO RTE = 
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MADE OF 
CRESTOLOY STEEL 
especially formulated 
for the manufacture 


of high quality tools 






















HAND HONED 
CUTTING EDGES 
Will cut heavy wire 
easily and fine-strand 
and silk insulated 


wire, cleanly 





BALANCED 


perfectly for easy 
manipulation. 


INDIVIDUALLY TESTED 


for strength and cut- 
ting ability. Watch 
for the Crestoloy tag. 
This PLIER is No. 1950, 
made in 6, 7, and 8 
inch sizes Other 
CRESTOLOY CUTTING 
PLIERS available in 
Diagonal, End and 
Light Side - Cutting 
patterns. 







PRECISION MACHINED 


joint prevents strain 
















insures perfect jaw 
alignment. Factory 







SURER GRIP 


with teeth that are 






lubricated for easy 







milled-in (not pressed action 


or molded) 






CRESCENT TOOLS 











RECOGNIZES 
QUALITY 
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A MESSAGE TO AMERICAN 


339 


“Give us the tools... 


INDUSTRY © 


7 Sam OF. & SERVES 


The 81st Congress Can 
Halt the Administration’s 


SOCIALIST PROGRAM 


i his speech at Massachusetts Institute of Tech- 
nology, Winston Churchill said that America’s 
possession of the atomic bomb is all that has 
kept Soviet Russia from overrunning Europe and 
bombing London. 


Our State Department knows that there has 
been another deterrent to aggressive warfare by 
Russia and a deciding one. That deterrent is the 
superior industrial strength of the United States. 
But once Russia approaches our industrial 
strength, then watch out! For Stalin or no Stalin, 
there will be trouble. Therefore, the simple table 
below is worth every American’s careful reading. 
It shows in percentages what Russia did with 
her national income in 1948 and what we did 
with ours: 








USSR USA 

Civilian use 60¢ 79% 
New capital equipment and 

public works ..... 21% 12% 

Foreign aid ... 2¢ 

PENG ok chases 13° 5% 
Building of inventories and 

war stock-piling : 6° 2% 


These figures for Russia come from The (London) 


Economist, Britain’s influential economic journal 





These figures are estimates based on informa- 
tion from behind the Iron Curtain, and so can- 
not be checked directly. But they fit with what 
is known of Russian development. 


The table shows that Russia is straining every 
resource to build up its industrial strength. When 
Russia’s effort is measured in dollars, and com- 
pared to ours, the figures show: 


Where we spent $20 to $21 billion for new 
industrial plants and equipment last year, the 
Russians spent $12 to $14 billion. 


But while we used about $9 billion of this to 
replace old equipment, the Russians spent no 
more than $2 billion for replacing old equip- 
ment. The Russians had much less worn-out and 
obsolete equipment to replace. They could con- 
centrate their efforts on expanding their indus- 
tries and buying new equipment. 


So—we used only $11 to $12 billion to 


expand our industries. 


And the Russians used almost as much to 
expand theirs—$10 to $12 billion. 


Russia is gaining industrial strength as fast as 
we are—and may soon be gaining faster. The 
more she gains and the faster she gains on us, 
the greater is the danger of war. 


continued on next page 
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American industry is pushing modernization 
and expansion hard. It is doing an heroic job. 
McGraw-Hill’s recent survey* shows that industry 
already has in hand plans to build plants and 
buy equipment in the next five years adding up 
to $55 billion. Industry plans that investment — 
and much more —if it can get the money. 


On those plans of industry depend our national 
security. 


If these plans of ours are cut back, the 
Russians will be years closer to their goal of 
industrial equality —the strength that they need 
to wage aggressive war successfully. 


But more and more our industry’s plans are be- 
ing menaced by socialist policies in Washington. 
The President continues to urge a further increase 
in the tax on corporate profits, even though 
federal taxes alone now take 38 cents of every 
dollar of profit. He wants $3 billion more in 
taxes on corporate profits now, plus added per- 
sonal taxes. 


Last year corporations spent almost two-thirds 
of their profits—about $13 billion—for new plant 
and equipment. This year corporation profits will 
be lower than last year’s $21 billion, perhaps by 
20 per cent. Subtract a fifth or more from last 
year’s profits. Then adopt the President's pro- 
posal and take $3 billion more in corporate 
taxes and you raise havoc with planned ex- 
penditures for new plant and equipment. 


Approval by Congress of the President’s tax pro- 
gram would cut industry’s program of plant and 
equipment development by a third or more. That 
means a major blow to our prosperity as well as 
our national security. For as capital investment 
goes, So goes general prosperity. 


Further serious damage would be done by 
Congressional approval of the President's indus- 


try-control bill. The so-called Stability Act of 


A complete report on our national survey may be 
obtained by writing McGraw-Hill Publishing Co., 330 
West 42nd St., New York 18, N.Y. This is one of 


a special series of editorials on industry’s needs for 
new plants and equipment. 
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1949 (the Spence Bill) would severely check 
industrial progress. That bill would put the fed- 
eral government in the business of providing the 
added industrial capacity which the tax program 
would prevent private industry from doing for 
itself. It would be hard to conceive a better and 
surer way to dry up private investment in new 
plant and equipment. For every dollar of govern- 
ment investment will scare away many times 
more dollars of private investment. People will 
not want to risk their money in businesses com- 
peting with the U.S. Treasury. At the same time 
it will attack private investment in another way. 
It means that government would spend your in- 
come for you instead of allowing you to spend 
or invest for yourself. That is the high and quick 
road to socialism. 


American industry needs right now great 
courage and incentives if it is to carry out its 
tremendous building program. It needs also a 
release from the program of a socialist admini- 
stration in Washington with its systematic dis- 
couragement of enterprise and risk taking. 


Above all, industry needs assurance by the 
actions of the 81st Congress itself that there is 
a future in this country for a system of dynamic 
capitalism, functioning in a free society. By acting 
now to strengthen the American people's faith in 
their industrial system, by providing needed in- 
centives for management and investors, by pro- 
tecting industry's capacity to buy new equipment, 
the 8lst Congress can sustain American indus- 
trial progress and keep us united and strong. 


But if we kill freedom of industrial planning and 
action by unneeded taxes and government con- 
trols we put ourselves—and our friends all over 
the world —in dire peril. 


Nothing would please the Communists more. 





President, McGraw-Hill Publishing Company, Inc 
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ERE’S A 


NATIONAL 
ELECTRIC 


FLEXIBLE WIRING SYSTE# 
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ed with a flame-re- 
e colored coating is 
» .. Moisture resistant... 


Pquality-built wire for general 
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igh resistance to moisture, acids, 
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‘E Type TW where conditions are unusually 


FLEXIBLE-STEEL ARMOR PROTECTION 


Flexsteel—Flexible Steel Conduit. Used with either Dilec Safecote or 
NE Thermo-plastic wires, Flexsteel provides an approved, grounded 
pull-in and pull-out system. Rounded channel construction makes 
fishing easy. A conduit system with no waste. 


A. B.C. (Armored Bushed Cable) Besides the grounding provided by 
the “bondhook” channel construction of A.B.C. Cable, sizes 14 
and 12 also have a /ow resistance grounding strip. Anti-short bushing 
protects conductors against sharp cut edges of steel. A.B.C. is fur- 
nished complete with Dilec Safecote or NE Thermo-plastic wire. 


2 TYPES OF NON-METALLIC SHEATHED CABLE 


aoe Canvas-Back Loomwire—A new, small diameter cable that eliminates 
KAKA (No kraft wrappings to strip back). Has a satu- 


( _ paper stripping. 
On : rated, ii cotton braided sheath. Each conductor carries 


full insulation to the terminal screw. 


Ea 


NE-o-Prene Loomwire—The first Neoprene-sheathed Loomwire to 
be listed by Underwriters’ Laboratories, Inc. Ideal for barns and 





Lines of Accessories for all wiring other wet locations where rot, fungus, moisture, ammonia-ladened 

systems: Boxes, connectors, lugs and fittings. air and drastic weather changes are destructive to other types of 

iy ; 5 ‘ - . approved wiring. The toughest, most durable non-metallic sheathed 
All National Electric wires, cables, conduits, cable available. 


sauer and accessories are listed by Under- 
cs ers’ Laboratories, Inc. : ; 
; Sold through leading electrical wholesalers 


NATIONAL Installed according to National Electrical Code. 


National Electric 


PRIOGCOCTS CORPCIURATION 


1305 CHAMBER OF COMMERCE BUILDING, PITTSBURGH 19, PA, 
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ls Municipalization Next? 


P SEEMS to me that the severest test to the 
electric companies will come in the form. of 
moves for municipal ownership, for public util- 
ity districts, or other such government creations 
where the real consideration will be the familiar 
problem of balancing tax avoidance by the gov- 
ernment operator on one hand and good service 
and local tax payments on the other hand.” 

The comment, made by EEVs Col H. S. Ben- 
nion before the recent Southeastern Electric Ex- 
change meeting, is a bald recognition of what 
may inescapably be the next expansion of public 
ownership in the electric power industry. It isn’t 
to say. of course, that the predominance which 
federal public power has enjoyed for a decade 
and one half is to be eclipsed. Not with about 
$40 billion worth of power-dependent water con- 
trol projects on paper, it isn’t. Not with $317 
million annual appropriations for the Reclama- 
tion Bureau, nor so long as flood control and 
river and harbor work command $558 million in 


one vear, 


But the very magnitude of these federal powet 
development figures furnishes the best proof for 
the thesis Colonel Bennion asserted. When funds 
of such proportions have been spent, there will 
he a lot of new power to be marketed. It is the 
usual practice of federal divisions to market such 
power through state, municipal, or other non- 
profit and non-taxpaving agencies. It is not fed- 
eral poliey to engage in electricity distribution. 
How, then. can anything be expected other than 
an end to the relatively moribund state of 
municipalization of distribution systems? The 
Missouri Basin looks like the first big. new field 
that can be opened for such federally instigated 
and supported municipalization. But one look at 


the map shows that it may be followed by many 
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more. Perhaps the Southeast can go farther and 
faster than the Missouri Basin in the federal 


drive for publicly owned distribution. 


“What.” asked Colonel Bennion of his SEE 
audience, “will keep a service vital to the public 


from being socialized?” 


There are answers to that question in plenty. 
So far as the federal government is concerned, 
it can be only because “Rome wasn’t built in a 
day.” But the federal government, powerful as 
it is. doesn’t have the final say on complete pub- 
lic power ownership. An even more impressive 


answer is Colonel Bennion’s own: 


“A good record of adequate, dependable, high 
quality service; character, capability, and_re- 
sponsiveness of the individual employees, from 
the president to the newest employe: keeping 
right on the job: a live and promising record of 
technical and commercial advances; a history 
of sound rate or price policies defensible against 
provocative comparison or well-aimed competi- 
tion: and, not to be disregarded, are a success- 
ful and open financial record; a general and well 
established reputation for good leadership, for 
a progressive spirit, for engineering and operat- 
ing excellence and for responsible, willing, and 
helpful participation in community affairs. 
People have demonstrated time and again that 
they like or are proud of leaders of character 
and standing in their communities, leaders who 
are sincere, straight-forward, energetic, resource- 
ful. progressive and able to give a good account 
of their stewardship.” 

Threatening as the drive for municipalization 
is. the belief remains that it will not eradicate 
private power operations which are based on 


such principles——-and which meet them. 


Eells 
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Still in the Vigor of Youth after 75 Years 





= 
W ITH this issue, the ELECTRICAL WORLD cele- 
brates its semi-centennial. Fifty years, to be sure, 
is not a long time; but in fifty years the nation 
has risen to triple its former strength and in 
fifty years the industry which the ELECTRICAL 
Wor Lp represents has grown a hundredfold. 
Then it was a dream, a nebulous fancy, without 
form or purpose. Now it is one of the basic indus- 
tries of the country, destined before long to 


become the largest because it pervedes all others. 


Now, age of itself signifies nothing unless it be 
signalized by accomplishment. The ELECTRICAL 
Wor Lp was ident. ied with the industry before 
electric lighting came into general use. It wit- 
nessed the rapid evolution of that industry from 
practically nothing to its present vast propor- 
tions. Well might it say with Virgil: “All of 
these things I saw, and a great part of them | 
was.” And yet while the editors and publishers 
realize the splendor of the tradition and of the 
inheritance which they hold in their hands, they 
do not associate the ELecrrica Wortp with 


age; it is, they know, still in the vigor of vouth. 


History teaches us that change is inevitable 
and that progress is eternal. What vast changes 
have been made in the ELectricaL Wortp 
from the days of the Operator to the present 
time, and what accomplishments and progress 
have been recorded! Through all the transient 
and rapidly shifting phases of the science and 
art. the publication developed with the industry 
it serves, and always maintained its position of 
pre-eminence. Always it has renewed itself. 
Always it has known how to adapt itself to chang- 
ing and oftentimes perplexing conditions. Bring- 
ing inventive intelligence and suppleness of mind 
to bear upon its problems, it has seen them van- 
ish one by one as it advanced. If it has modified 
its method, if it has altered its mode of life, it has 


always preserved beneath the outward semblance 


Our Fiftieth Anniversary 


{n Editorial in ELectricaL WorLb, September 20, 1924 


of change the institutional characteristics of 


virility, stability, independence and idealism. 


To trace an art from its inception, to note 
changes and improvements as they occur in it, to 
follow its ramifications from the realm of specu- 
lation to the abode of fact, to correlate its 
achievements with advances in allied and kin- 
dred arts, and to keep the industry enthusiastic 
and enterprising, is not an easy task for any pub- 
lication. None could reach or long hold the place 
occupied by the ELecrricaL WoriLp unaided. 
It is the hearty support and good will of its hosts 
of readers and friends throughout the world that 
have made it a factor in the industry to which its 
loyal service has been given. The industry's 
cause has always been the ELEcTRICAL WoRLD’s 
cause, and for the industry's sake no effort is too 
great, no duty too onerous. But it takes time to 
make friends and age to build tradition. We look 
to gardens old and matured, to soil that has bred 
fine blossoms to breed them again, knowing that 
the garden which has been well tended will yield 


the choicest flowers. 


To have been a part of the electrical industry, 
to have helped in its upbuilding and to have re- 
corded its progress has been the privilege of the 
ELecrricaL Wortp for half a century. How 
well it has fulfilled its mission others must tell. 
Men prominent in the industry who in this num- 
ber trace the developments of the past five dec- 
ades point also to the part the ELECTRICAL 
WorLp has played in them. The tributes con- 
tained in articles and letters are flattering indeed. 
They make it unnecessary for us to say much in 
our own behalf; for no better or more tangible 
evidence of worth is obtainable than the commen- 
dation and approval of readers. We appreciate 
these tributes and shall cherish the approbation 
expressed in them because it imparts new cour- 


age and inspiration of greater things yet to be. 
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The Electrical Week 





Electric utilities at the present time may be having 
a hard time finding engineers and skilled werkers. 
But times are changing. A study made by the Bureau 
of Labor Statistics shows that for most classifications 
of engineers and skilled help there will be a buyers’ 
market by the end of the year ... In Washington. 
the Federal Communications Commission announced 
its permanent rules for general mobile radio services. 
All utilities get exclusive use of 42 frequencies in 
three bands. They share use of a number of others 
... AEC’s chief of reactor development has announced 
that it will be a long time before any nuclear reactor 
It will be a 
test 
And energy output last week fell to the lowest point 


tests are made. There is a good reason. 


long time before there are any reactors to 


since last July. holiday weeks excepted, 


The New Jersey ClO has an eight-point platform which 
it wants both Democrats and Republicans to include in 
their election platjorms. Two of the planks are the 
appointment of consumer and labor 


the Public 


anti-strike law. 


representatives on 


Utility Commission and repeal of the utility 


Maybe Congress was right in reducing construction 
funds for the Corps of Engineers and the Bureau of 
The Public Roads 


reported that bids for highway construction in the 


Reclamation. Administration has 


first quarter of 1949 showed their first decline since 
1940. But 


ordered by Congress on the assumption that construc- 


the decline was nowhere near the 15‘ 
tion costs would drop. 


{ press agent for Ekco Products Co says that one 
manufacturer of electric ranges is using the copper-clad 
cooking utensils (Ekoware) for demonstration and dis- 
play items and as premiums in lieu of a trade-in. The 
latter use, he says. has an added virtue. It makes for 
consumer satisfaction by insuring that effective cooking 


utensils are used with the new range. 


Electric utilities have been paying out substan- 
tially more of their net earnings in dividends than 
have industrials. But at least one Wall Streeter thinks 
they should pay out more -and would benefit if they 


tric and gas utilities, whose common stocks sell at 


He has a study of 65 operating electric or elee- 


an average price-earnings ratio of 10.3 times. Of these. 


31 which sold at an average of 8.3 times earnings were 


el Ontinued on following page 
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paying out 58°¢ of net. The historic average price- 
earnings ratio for a group of ten of these 65 com- 
panies, over the 22 years through 1947, was 13.6 times. 


Their average payout through that period was 82%. 


The United Electrical Workers, CIO, has set its goal 
for a fourth-round wage increase. The goal: $500 per 


year per employee. But it need not all be in cash. Pen- 
ston iunprovements, health programs, and other economie 


benefits will be acceptable for part of the total. 


Qualified linemen continue to be in short supply 
in the Pacifie Northwest. Portland General Electric 
Co is starting an accelerated ene-year training course 
after losing 18 linemen during the first three months 
of 1949, Only 24 journeymen completed the former 
three-year apprentice program from January. 1947, to 


March, 1949, 


{ppalachian Electric Power Co had more than 9,000 
visitors in its new Roanoke office building in two days 
13°. of the local 


fepco kept count by giving 


of a public showing. That's about 


population. each visitor 


one of the new GE diffused light bulbs. 

How Times Change Dept--A decade ago, $55 
million was a shocking amount of money to spend 
on a single multiple-purpose dam and power plant. 
Today, Congress has before it legislation (S. 1392) 
authorizing appropriations of $55 million merely for 
a “comprehensive plan for flood control in the Rio 


Grande Basin, New Mexico.” 


will be 
This should give appliance 


Regulation W—regulating installment selling 
allowed to expire June 30. 


buying a healthy boost. 


Notes From The News 


The Rumford (Me.) Light Co has completed its 
change in frequency from 40 to 60 cycles. The job 
less than 1] some 6,000 
commercial and residential customers were involved 
... Formed at Kansas State College. Manhattan, on 
Apr 22, the Kansas Rural Electrical 
ciation claims to be the first of its kind in the United 
States... 
kw will be available to the Pacific Northwest from 
.. R. M. Jefferies, 
Public 


was done in months and 


Advisers Asso- 
Surplus power amounting to some 50.000 


British Columbia late this year 


general manager, South Carolina Service 











SHOVEL BRIGADE 


includes civic officials and business men of Natchez, Miss 
which is being built for Mississippi Power & Light Co. New plant will cost $8 million and will have largest single turbo-generator in the state 


They broke ground for the 66,000-kw steam plant 





Authority (Santee-Cooper) said the state-owned proj- 
.. Centralia. 
X Associates. 


Seattle. to make an engineering-economic survey of 


ect is willing to pay a reasonable tax . 
Wash.. has retained James W. Carey 
its municipal electric system . . . A high-grade 
uranium deposit of unknown extent has been dis- 
covered in Pima County. Ariz Because it is 
cheaper than to keep its old steam plant manned 
as a standby plant. Danville, Va.. will maintain a 
contract with the Appalachian Electric Power Co. 

1 Federal Court has dismissed the $1 million suit of 
the United Electrical Workers against the 


Lo. 


{tomic Enerey 


Commission and the General Eleectri: 


The suit greu 


out of AEC’s jailure to recognize a union contract cover- 


ing workers in the GE atomic lab at Schenec tady bec ause 


UEW officials did not sign non-Communist affidavits 


The prolonged drought Italy has forced severe 
power rationing for non-industrial uses . . The Federal 
Reserve Board has further liberalized installment credit 
regulations ... An emergency radio network covering 
all Nebraska is heing planned by the Consumers Public 
Power District. The system will consist of 26 transmitter 
sfations and 60 mobule units, 

Construction: 


Electric companies in Wisconsin will spend $68.- 


914.960 in 1949 for additions. improvements. and 
extensions to their generating plants and distribution 
lines Attorney for the Warm Springs Indians 
told the Oregon Hydroelectric Commission conduct- 
ing hearings on the proposed Pelton Dam on the 
Deschutes River that “we will want a little wampum” 
to give our approval. Under a treaty with the U. S.. 
the Indians claim control of the river. The Oregon 
Fish Commission is also opposing the dam 

Alabama Power Co has put into operation a 60.000-kw 
unit at its Gadsden Plant. Southwestern Gas & Elee- 
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trie Co has put into operation the second 33,500-hp 


unit at its Lieberman Plant. 


Legislation: 


The Vermont Legislature has killed partictpation by 
the state in a l0-year compacl proposal for the six Neu 
Vew England 


. Legislative efforts to revamp 


England States to be administered by a 
Development Authority 
the Michigan PSC 
hills ends died in 
exempt public 


and its procedures have failed. All 
The bill to 


from the lau 


to these committee 


utilities in Pennsylvania 
giving municipalities power to tax anything not taxed 


by the state has been sent to the governor, 


Financial: 


Phe North American Co has postponed from July 
| to Sept Ll the partial liquidating distribution to its 
stockholders of 100 
Power & Light Co. 
effect a merger of the operating company with Kansas 
The California Public Utilities 


Commission has granted exemption from the com- 


of the common stock of Kansas 


The delay is to provide time to 
Electric Power Co... . 


petitive bidding rule to Southern California Edison 
Co on its contemplated issue of 800.000 shares of addi- 
tional common stock . Consolidated Gas. Electric 
Light & Power. Baltimore. plans to sell more com- 
but how much or at what 
PLC has granted the 


Connecticut Light & Power Co permission to issue 


mon has not announced 


terms The Connecticut 
200.000) shares of preferred stock of no. stated par 
value. The utility expects to raise S10 million from 
the issue . . Potomac Electric Power Co has re- 
the District PLC to sell 


592.250 shares of new common stock on a negotiated 


ceived permission from 


basis. The issue will be offered present stockholders 
Sales of S10 million first 


competitive 


at the rate of one for five. 


mortgage bonds at bidding was also 


approved. 
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FORCE CHANGES, BY STATE 


Highly Trained Workers Still Scarce 


But Bureau of Labor Statistics Survey Shows End of Sellers’ Market Is 
Approaching Rapidly—Colleges Graduating Engineers in Record Numbers 


Puere’s still a sellers’ market for the 

kind of highly trained professional 

workers employed in the utilities field 
but it’s not going to last forever 

That's the Bureau of Labor Statis 
tics’ conclusion from surveys of 288 
skilled and technical occupations. 

Why, when unemployment among 
many types of workers is rising. is it 
hard to find trained men? BLS found 
that: 

1. Technological developments dur- 
ing and since the war have sparked new 
industries, brought expansion to older 
ones. That meant recruiting new per- 
sonnel—for the laboratory and the as- 
sembly line. The number of engineers 
employed, for example, rose from 
about 245,000 in 1940 to more than 
100.000 in 1947—and still this wasn’t 
enough 
2. While war needs were expanding, 
the draft was thinning down the num- 
ber of college students training for 
technical jobs; from 1942 to 1945, 
nearly 25° fewer Ph D degrees were 
granted than in the preceding four 
year period 

Since the war’s end, however, stu- 
dents once more have been beating at 
the gates of technical schools and col- 
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leges. In engineering schools, enroll- 
ment has jumped to three times the 
prewar level. The first postwar gradu- 
ites are already on the job. And each 
semester brings out a bigger crop. 

hus, it looks as though it will take 
only a few months to ease some of the 
shortages. Others will last only for 
another vear or so. In two or three 
vears, trained help will be plentiful in 
practically all fields. 

But the labor market will not be the 
same for all industries or even for the 
branches of the same industry. Con- 
ditions will vary also in different sec- 
tions of the United States. They always 
have. 

Population has been increasing; so 
has the labor foree. But the increase 
varied greatly because of migration 
during and after the war. On the Pacific 
Coast, in the Southwest and Southeast, 
the laber force increased from 16% 
upward. In the West Central States, 
there was a decrease. In most other 
sections, the increase followed closely 
the trend in population (See Map). 

Two other population shifts are 
worth noting, since both will seriously 
affect the nation’s economy. Percent- 
agewise, the number of persons under 


20 vears is decreasing; and the numbet 
65 and over is increasing. but not so 
rapidly. In the 20 to 64-year class, the 
greatest proportion of the laber force. 
the percentage increase has been slight. 
The other trend is the movement from 
the farm. 

The Bureau of Labor: Statistics has 
heen studying the labor’ market in or- 
der to previde high schools. colleges, 
the Veterans 
others employed in vocational guidance 


Administration, and 


with a true picture of the opportunities 
awaiting youth. Results have been 
summarized in “Occupational Outlook 
Handbook.” This is the wav the book 
summarizes conditions in various fields. 

Electrical engineers——Because elec- 
tricity js taking more jobs in industry, 
the home, and on the farm, demand is 
growing. But supply is growing even 
faster. EE classes are about thrice as 
big as prewar. Deaths and retirements 
make necessary 1,000 replacements an- 
nually. After June electrical engineers 
should be plentiful. In another year, 
there should be an oversupply in many 
fields. 

Mechanical engineers—Since most of 
these work in the metalworking in- 
dustry, demand has reached its peak. 
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More likely. it is leveling or falling 
off. Some fields are already  over- 
crowded. By June the less popular 
fields should be affected by the large 
supply. Replacements are estimated at 
2.000 annually. 

Industrial engineers—The need to 
speed up production and lower costs 
will keep demand high as long as in- 
dustrial activity is high. Many now 
doing industrial engineering work are 
not college graduates. Many of these 
will be replaced. If industrial activity 
stays high, industrial engineers will be 
in short supply for several more years 

Draftsmen—There is an oversupply 
of those without proper training. The 
demand for the well trained man is still 
high 

Construction electricians——-The sup- 
ply will depend a lot upon construction 
activity. There has been a shortage in 
the industrial field. As plant expansion 
catches up, there will be less demand. 
A successful Planned Lighting Pro- 





gram could keep employment high. The 
result would be a continued shortage 

Electronic technicians — |p er sup 
ply 

Structural iron workers —\Vj/] stay in 
short) sunply is long is onstruction 
activity remains hi 

Power linemen —The long-term ex 
pan-iot program of ill elect sup 
pliers plus the increased amount of 
maintenance necessary will k ep line 
men in short supply Contr i g to 





the sho 


men are seldom suitable for 


lderly 
a tinued 
pole-top work 

Office help—In mple pply with 
one exception. certified public account 
ants. who are in great demand because 


of complicated tax problems and a 


growing emphasis n sctentiiic manage- 
ment 
e 


Ketchikan Will Improve 
Beaver Falls Pipeline 


The Ketchikan. Alaska. Publie Util- 
ities Board has authorized develop 


ment of plans for an improved or ad- 





: ; 
ditional pipeline at its 


hvdroelectri plant. Rising consump- 


tion indicates the city will require a 
new source of power in about two 
years. 

Defects in Ut esent pipeline n- 
clud two ge sections of trestle 
Wo! ind tw es. where » ure 1s 
lost. Tunnels are being considered to 
eliminate the trestles and utilize the 


full head of water available. A new 
pipeline would involy wo vener 


ator. 
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ECA ADMINISTRATOR Paul Hoffman talks with European clectric system operators 
at ECA headquarters in Washington. Europeans are touring the United Statcs 





Arkansas P&L Ordered 


to Serve Co-op Territory 


Arkansas Public Service Commission 
Arkansas Power & 


Light Co to serve an area in Calhoun 


has ordered the 


County that previously had been allo 
ited to the Ouachita Rural Electric 
Cooper rative Corporat on 


} 


The order followed a visit to the 
Commission by a large delegation of 
residents in the area who filed both 
written and oral complaints against 
the co-op for not supplying them with 
They asked that AP&l be 
ordered to serve tl 

At a hearing 
Electric Co-op protested less of the 
territory. Vice-President R. E. Ritchie 
of AP&L said his company was not 


seTVice 





Ouachita Rural 


seeking the territory and did not desire 
to take it from the co-op. 

In its order, the Commission said 
that testimony of 25 witnesses was sub- 
stantially alike on these points: 

Phe area was allocated to the co-op 
before World War II, residents of the 
irea have been treated discourteously 
‘ several occasions by officials of the 
co-op, all 
to be served by AP&l 
elieve service will be better, many 


lents of the area are so hostile to 


residents of the area prefer 


be cause thev 


Sic 
the co-op they would refuse to grant 
easements to it. AP&L lines are now 
it the edge of the area. and the com 


inv could serve it economically and 


Rate Injunction Granted 


Florida 


inted a temy 


Power Corp has ween 


orary injunction bv a 








creast \ final de Ision on th nerease 


is still to be made by the DeLand City 
Commission, which has been opposing 
it. The Commission has been slow in 
reaching a decision, and the utility 
irgued that it had to get out its April 
hills hefore a number of visitors d 
parted for the North. 


lowa P&L Co Awarded 
Council Bluffs Franchise 


Iowa Power & Light Co has been 
granted a 20-year franchise by the City 
Council of Council Bluffs, Iowa. The 
franchise will he 
voters on May 10. 


submitted to the 


The utility entered into a contract 
with the Omaha Electric Committee 
on Dee 4, 1948, for the pure hase of the 
Western Iowa Power Co. This com- 
pany serves Council Bluffs, Glenwood, 
frevnor, and other communities in a 
three-county area. The company. pre- 


dicts conclusion of the contract by 


June 1 upon approval of the purchase 
by the Securities and Exchange Com 
mission and upon lowa Power's success 
in winning the Council Bluffs franchise. 

The Iowa properties are a part of the 
old Nebraska Power Co, which because 
of their location in another state could 
not be taken over by the Omaha Pub 
lie Power Distriet. 


Strikers Penalized 


The three members of the Operati 


Union. AFI who took the 


Engines 
Venice, IL. plant of the Union Ele¢ 
tric Co off the line on Mar 16 have been 
ispended 30 days without pay The 
m agreed to the suspension because 
e ag 1, taken in sympathy with a 


trike ata gas plant. was unauthorized. 
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SURPRISE AND UNDESIRED TEST proved the excellence of this 161-kv transmiss‘or 


line of the Kansas City Power & Light Co 


The plane, out of control, dived between the 


shield wires and phase conductors, hooked a wheel on the center phase wire, and caught 


its tail under the overhead shield wire 
ft before a wing sheared off 
scratched nose 


In this position it slid along the wires for 40 to 50 
The plane fell to the ground, but the pilot escaped with a 
The transmission line was undamaged except for a broken insulator and 


burnishing of the 397,000 cir mil ACSR conductors 








FCC Allocates 42 Short-Wave 
Radio Channels for Utilities Use 


ft DERAL COMMUNICATIONS Commission 
imnounced its long-awaited permanent 
rules for general mobile radio services 

Is week (Mav s) The new rules, 


which become effective July 1, lump 
short-wave radio operations of electric, 


vas. water, and steam utilities into a 
a subdivision 


of FCC’s Industrial Radio Service 


new power radio service, 


Power radio is assigned 42 frequen 


for exclusive operations in three 


mportant bands. These include 11 ex 


clusive frequencies in) the 30-44 me 


band, 22 in the 44-50 m 


Vision band. and nine in the 


(former tel 
152-162 
band. In addition, the service will share 
the 2292-ke frequeney with other in 
dustrial services; 4637.5 ke in daytime 


only: and 35.06, 35.10. 35.14. and 35.18 


me The latter four frequencies are to 
be shared with the maritime mobile 
service on a basis of no interference 
with the latter service. 

For developmental use only, power 
radio will share 20 frequencies in the 
156-458 me bands and may share 2450 
2500 me. 3500-3700 me, 6425-6575 me, 
and 11700-12200 channels. 


tions in the 


Fixed sta- 
power radio classification 


will share with other industrial stations 


90 frequencies between 72.02 and 75.98 


me, provided they do not interfere with 


television on Channels 4 and 5. The 
fixed stations also may use wide ranges 
of the higher frequencies. between 952 
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and 30.000 me for experimental pur- 
poses under developmental grants to be 
issued by FCC. 

Present licensees in the utility radio 
service which has been abolished. may 
continue operations until their licenses 
expire, or until they request a modifica- 
tion. Their licenses then will be re- 
classified 
mental service licenses must apply for 
their new classification no later than 
60 davs before 
bv Nov 1, 


Holders of Class 2 experi 


their licenses expire. ot 
whichever is earlier. They 


wv time after July 1. All 


grants in this group will 


may apply ar 
experimental 
expire Nov 1. 

In addition to 


is, water, and st 


traditional electric, 
eam utilities, the new 
power utility radio service will include 
cooperative organizations. FCC's rules 
list 


specihe illy establish the 


I igibilitv. of 


! 
et = 
co-ops. It is expected that REA-financed 


systems will be the most 


power 
important 


lassification. 


group of applicants in this 


FCC endorsed the operations of the 
National Committee for Utilities Radio 
is a “comprehensive national frequency 
assignment plan” which might offer a 


model for solution of frequency assign 


ment proble ms of other industry groups. 


Actual frequencies assigned for powet 


utility radio base and mobile stat 


ons on 


an exclusive basis included the fol 
lowing 


37.46 me—.50, 54. .58. .62. .66. .70, 
37.78 mc—.82, .86. 

17.70 mc—.74, .78, .82. .86. .90, .94, 
18.02 mc—.06, .10, .14, .18. .22, .26, 
b me 38. 42, 46. 50. .54. 

153.41 me 17. 
153.53 me—.59, .65, .71. 
158.13 me 19, 


Power radio service regulations also 





allow the i 


establishment of non-profit 
corporations or associations to furnish 
short-wave communications service to 
Such organizations would be 
required to serve all utilities of a single 


utilities. 


a. !t could obtain any of the 


f 


re- 
juencics available to a single utility 
nder the power radio service. FCC 
would require a showing that the group 


operated on a non-profit basis. 


Atomic Labor Relations 
Panel is Set Up by AEC 


\ labor dispute at an electric power 
utility which serves a plant or facility 


red in atomic work mav be han- 





dled by the new “Atomic Energy Labor 
Relations Panel” just established by 
the Atomic Energy Commission. 

The panel. headed by former War 
Board Chairman William H. 


Davis. will intervene if the dispute 


Labor 


“threatens to interfere with an essential 

part of the atomic energy program.” 
Action by the panel would come only 

after collective bargaining and normal 


conciliation processes had been ex- 


would be 


hausted. The “status quo” 
maintained and there would be no 
strike or lockout until (1) an agree- 
ment was reached. (2) the panel termi- 


nated its jurisdiction. or (3) 30 days 


had elapsed after the panel issued 
recommendations. 

While the panel will concern itself 
chiefly with contractors operating gov- 
ernment-owned atomic installations for 
\EC. the panel and AEC are aware 

at a strike against a supplier of AEC 
contractors can be just as damaging, 


not more so, 


New Contract Ups Wages 


Wage increases averaging 5.75¢ an 
hour have been given some 900 em- 
plovees in Virginia and West Virginia 
inder terms of a new contract between 
\ppalachian Electric Power Co and 
the International Brotherhood of Elec- 


trical Workers 


some job classifications were adjusted, 


Certain inequalities in 


and agreement was reached on_ pro- 


cedure for determining seniority. 
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Changes in Capacity Reported to Federal Power Commission 


PLANT ADDITIONS DURING FEBRUARY 


Utility 
Barton Electric Department 
Hartford (Conn.) Electric Light Co 
Ohio Edison Co... . 
Hiram Municipal Light Department 
Toledo (Ohio) Edison Co 
Toledo (Ohio) Edison Co 


Freeburg Light Plant 

O. & A. Electric Cooperative (Mich.) 

O. & A. Electric Cooperative Mich.) 
Michigan Public Service Co 

Municipal Water & Light Department 

Rural Cooperative Power Association (Minn.) 


Border Counties Power Cooperative, Inc 

Border Counties Power Cooperative, Inc (Minn.) 
lowa Power & Light Co 

Central States Electric Co 

Trenton Municipal Utilities 

Hastings Water & '.ight Department 


Benkelman Light & Water Plant 
Monongahela Power Co (W. Va.) 
Rocky Mount Public Utilities 

Lake Worth Light & Water Department 
Florida Power & Light Co 

Tennessee Valley Authority 


Tennessee Valley Authority 

Okeene Light & Water Department 

idaho Power Co 

Pacific Gas & Electric Co (Calif.) 

Les Angeles Department of ‘Water & Power 


PLANT RETIREMENTS DURING FEBRUARY 


Barton Electric Department 

Perth Amboy Electric Light Department 
Freeburg Light Plant 

Wisconsin Power & Light Co 

Warroad Light & Power Department 


Border Counties Power Cooperative (Minn.) 
Sidney Public Utilities 

Hastings Water & Light Department 
Benkelman Light & Water Plant 

Ashland Water & Light Department 


Henderson Electric Light Department 
Tennessee Valley Authority 
Tennessee Valley Authority 
Okeene Light & Water Department 
Western Colorado Power Co 


H-— Hydro, IC__ Internal Combustion, S Steam 


Plant Fuel Capacity (Kw) 
West Charleston, Vt. H 700 
South Meadow s 1,000 
Mad River s 20,000 
Hiram, Ohio ic 375 
Acme s Ss 80,000 
Edgewater. ... 3 Ss 60,000 
Freeburg, Ill. ic 970 
Burnips Ic 380 
Hershey Ic 1,146 
Baldwin ic 330 
Colum us, Ind. Ic 1,000 
Cambridge Ic 5,000 
Warroad, Minn Ic 900 
Littlefork Ic 435 
Oskaloosa Ic 3,480 
Belmond, lowa Ic 2,300 
Trenton, Mo ic 1,056 
Hastings, Neb. Ss 6,000 
Benkelman, Neb Ic 448 
Willow Island s 50,000 
Rocky Mount, N. C s 15,000 
Lake Worth, Fla. Ic 1,000 
Cutler Ss 11,500 
Fort Loudoun H 32,000 
Wheeler Dam H 32,400 
Okeene, Okla. Ic 590 
Lower Salmon H 15,000 
Station P S 100,000 
Herbor Ss 75,000 
West Charleston, Vt H 325 
Peh Amboy, N. J Ic 400 
Freeburg, Ill Ss 500 
Pine River H 100 
Warroad, Minn ic 220 
Littlefork ic 310 
Sidney, Neb Ss 175 
Hastings, Neb. s 1,000 
Benkelman, Neb. ic 75 
Ashland, Ore Ic 80 
Henderson, Ky Ss 1,375 
McMinnville H 250 
Shelbyville H 432 
Okeene, Okla ic 100 
Montrose s 300 


United States Capacity as of Mar. 1. Steam, 39, 933,313 kw.; Internal Combustion, 1,632,709 kw; Hydro, 


15,749,755 kw; Total, 57,315,777 kw 





Skagit PUD Will Spend 
$10 Million for 2 Plants 


Che Skagit County PUD, Mount Ver 
non. Wash.. 
million in bonds this vear to finance 
eonstruction of a 14.000-kw hydroele« 


tric plant and a 10,000-kw steam plant 


is planning to issue $10 


The development is directed partly 
toward providing power tor an extensive 
chromite operation at Anacortes — by 
American Chrome & Magnesium Indus 
tries, Ine. Under consideration for later 
development is a 50.000-kw hydro proj- 
ect on Deer Creek in the Caseade 
Mountains 

The PUD also plans to obtain 10.000 
kw of secondary power from the 
Bonneville Power Administration. The 
$3 million steam plant at Anacortes 
would provide power when the Bonne 
ville supply is unavailable. Designed to 
use either oil or pulverized coal. the 
steam plant is expected to be ready in 
about two years 

The hydro plant. on Hlabot Creek in 
the Cascades about 40 miles east of 
Mount Vernon. would not be ready until 


three vears after the start of construc 
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ion this vear. It would involve a low 
diversion dam and a 1,000-ft pensto 
costing about $5 million. 


Field studies are being conducted for 


f 


the steam plant and will begin for the 
Illabot Creek project as soon as snow 
leaves the ground. In July the PUD 
hopes to call for bids on the bonds and 


perhaps also on some Construction 


Northwest Ban Asked 
on New Space Heating 


\ ban on “new or additional electric 
space heating installations and connec 
tions of industrial loads of 500 kw. or 
more until the expiration of the present 
emergency with respect to the cle fie 


eney of electric power” has been rec 


ommended te power utilities of the 


Pacific Northwest by the Utilities Con 
ference Committee of that area. 

Phe committee’s action had been 
inder. consideration sinee last winter 
when the power shortage first became 


acute Most 


hanned the additional use of electricity 


utilities already have 


for space heating 


Study of Southwest Soil, 
Power Resources Asked 


Stepped-up development of river re- 
sources in eight Southwestern states 
has been proposed by Sen Robert Kerr, 
Oklahoma Democrat. 

Backed by a bipartisan group of 
Senators from the area, Senator Kerr 
has introduced legislation providing for 
a special study of the Southwest's water 
and soil resources. The study would be 
made by a commission of federal and 
state representatives The objective 
would be preparation of a Southwest 
development program comparable to 
the Pick-Sloan plan for the Missouri 
Basin 

The study commission would look 
into present improvement work in the 
Arkansas-White and Red River Basins. 
suggest new or better projects. then 
Senator Kerr said 


he did not anticipate that any proposals 


report to Congress 


for valley authority type development 
would be recommended by the commis- 
sion. But the scope of the survey would 
include operation as well as construc 
tion of river projects, 

Federal representatives would be 
selected by the President as follows 
One each from the Agriculture and In 
terior Departments. from the Army 
Engineers and Federal Power Commis 


sion. and a chairman from the South 


west The chairman would not be a 
federal emploves Fach of the eight 
states— Missouri. Arkansas, Louisiana, 
Texas, Oklahoma. Kansas. Colorado. 


ind New Mexico 


member 


iso would select a 


Utility’s Franchise Ruled 
Without Legal Time Limit 


Birmingham Electric Co has a fran 
Bessemer, Ala., 
without time limit. according to a rul 
ing of the 


The Court decided the State Constitu 


chise to operate it 
\labama Supreme Court. 


tion's 30-year limitation on franchises 
Joes not apply to the Bessemer case 
ecause the franchise there went into 
effect before the Constitution 

The city argued that the Constitution 
vecame effective Nov 11. 1901. and the 
tility. franchise the following day 
The court held that the Constitution 
while ratified on Nov Ll. did not actu 
illy take effeet until Nov 28. when 
Gov William D. Jelks proclaimed it 

The utility charter was granted origi 
nally to the Bessemer Eleetrie Corp in 
April, 1890. On Nov 12. 1901, a city 
ordinance was passed transferring it 
to the Birmingham Railway. Light & 


Power Co. now Birmingham Eleetris 
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AEC Reactor Testing Is 
Far Away, Says Hafstad 


There's no hurry about manning and 
equipping the new nuclear reactor test- 
ing station in Idaho. The entire project 
hinges on research and development at 
other Atomic Energy Commission facil 


ities—-which first must produce reactors 
to test 

According to Dr Lawrence R. Haft 
stad, chief of AEC reactor development, 





no tests are likely at the new station in 


the neat iture Eventually, several 


tvpes of reactors, now in various st 


| ages 


of planning 
iled for trials at the Idaho site Dr 


Hafstad made it plain. however, that 


or development, are sched 


the tests are vears. rather than months, 
in the future 

AEC is negotiating with the Navy for 
the 173.000-aere Arco proving grounds, 
which the Commission plans to incorpo 
rate in the 400.000-acre test area. Un 
like Hanford. Oak Ridge. and other 
AEC installations. the Idaho facility 
will take shape gradually. No com 
munity will be built. Operating pet 
sonnel are expected to obtain housing 
in existing communities in the area. 
The only construction likely this vear. 
Dr Hafstad reported. may be installa 
tion of a water supply system and other 
utilities 

Leonard E. Johnston. manager of the 
Knolls Laboratory at Schenectady, has 
been appointed manager of the new test 
station. Until his successor at Knolls 
has been named. Johnston will direct 
both facilities from AEC headquarters 
in Washington. D. C. 

\ native of South Dakota, Johnston 
received an electrical engineering de- 
gree from South Dakota State College 
in 1933. From 1934 to 1942 he served 
as a civilian engineer at the Army En- 
gineers’ Fort Peck. Mont.. project. As- 
signed to Oak Ridge in 1944, he was 
construction officer for the electromag- 
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netic plant that produced U-235 there 
during the war. In June, 1946, he 
opened AEC’s Schenectady office when 
the Knolls Laboratory was started with 
General Electric as the operating con- 
tractor, 


Pinellas Board Given 
Supreme Court Approval 


The Florida Power Corp has lost its 
suit to deprive the Pinellas County 
Utility Board of its powers over rates 
of electric and gas utilities. The Florida 
Supreme Court in a 5 to 2 decision up- 
held the lower courts’ decision that the 
county had the power and authority to 
spend taxpayers’ money for the control 
of publie utilities. 

Behind the fight of the utility was the 
odd situation in Florida. The state is 
one of the few which exercises no state 
control over utilities. The Pineallas 
Board was looked upon as the first of 
many county boards. Since the utility 
operates In many counties, if anticl- 
pates many complications if other 
counties establish similar bodies. Legis 
lation has been introduced in the 
Florida Legislature to provide for state 

ontrol. But this has not yet been 
approved. 

The utility still has the right to peti- 


tion for a new hearing. 


Pay Rise Ends Strike 


After 16 days, the strike of em- 
ployees of the South Carolina Electric 
& Gas Co ended (Apr 26) with the 
signing of a contract granting a pay 
increase of 10°67. The emplovees are 
represented by the International Broth- 
erhood of Electrical Workers. AFL. 
Phe settlement was a compromise. The 


inion had asked a 146 


company had offered 7‘ 


increase: the 
During the 
strike supervisory employees main 


tained electric and gas service. 


Randolph Named to PSC 


John P Randolph. St. Joseph, Mo.. 
has been appointed toe the Misseuri 
Public Service Commission. His six 
year term will expire Apr 15, 1955. 
Ek. L. MeClintook, Cape Girardeau, was 


reappointed for six vears. 


Utilities Bills Taxed 


Edgewater, Daytona Beach, and Port 
Orange, Fla., all have passed or are 
acting on ordinances to tax utilities 


bills 10. 


Ingraham Gets McGraw 
Wholesalers Medal for ‘48 


Edgar B. Ingraham, president of the 
National Electrical Wholesalers Associ- 
ation, has been awarded the James H. 
McGraw Award Wholesalers Medal for 
1948. Presentation was made this week 
(May 4) at the annual convention of 
the National Electrical Wholesalers As- 
sociation at Cincinnati. 

Ingraham received the award “for his 





EDGAR B. INGRAHAM 


inspiring leadership of his industry in 
forming and developing the Appliance 
Division of the National Electrical 
Wholesalers Association and his vigor- 
ous efforts to advance the economic 
position of the electrical wholesaler.” 

Judges who made the selection were 
Herbert Metz. Graybar Electric Co, 
New York; F. R. Eiseman. Revere Elee- 
tric Supply Co. Chicago: John M. New- 
ton. Oakes Electrical Supply Co, Hol- 
voke, Mass.; D. M. Salsbury. Westing 
house Electric Supply Co, New York; 
and William T. Stuart. editor of Electri- 
cal Construction and Maintenance and 
secretary of the Committee of Awards. 


Intermittent Radio Alarm 
System Installed by Utility 


Montana Power Co has received a 
Federal Communications Commission 
license to operate a unique radio alarm 
system with a transmission period 
limited to one minute. In case of alarm 
at one of 15 transmitters. an identify- 
ing coded signal is sent to the single 
recording receiver. A small motor turns 
a disk that sends the coded signal and 
cuts it off after 60 seconds. 

Transmitters rated at %-w output 
will operate at 75.5 megacycles up to 
a maximum of 15 miles with directional 
antennas. Signals will be amplitude- 
modulated at 2,430 cycles to forestall 
interference with any future similar 


systems. 
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Tacoma Considers Suit 
Over Cowlitz River Dams 


Tacoma is considering court action 


to invalidate a new Washington law 


that blocks the city from constructing 


two hydroelectric dams on the Cowlitz 
River. 

rhe action would be based upon a 
federal court decision in’ lowa_ that 


federal 
jurisdiction 


when the government has as- 


sumed over a stream. a 


ke d 


Cowlitz 


state cannot affect proc eedings. 


eral jurisdiction over the 


would be based on Tacoma’s applica- 
tion to the Federal Power Commission 
for permission to construct the dams. 

If it can’t build on the Cowlitz, 
Tacoma would like to buy Puget 
Sound Power & Light Co. generating 
plants near the city but the power com 
pany doesn't want to sell and two PUDs 
filed 


the plants 


two 


have condemnation suits against 


like to 
White 
63.000 kw 


Seattle also would 
buy one of the plants. on the 
River. 


with a capacity of 


PUD Retirement Fund 
Held Illegal by Examiner 


\ retirement plan for employees of 
the Clark (Wash PUD has 
been abandoned as a result of a direc- 
from J. R 
who is 


County 


Bowen. state 


d 


tive examiner 


books 


opinion by the 








auditing the trict’s 





The directive cited an 
al holding it illegal 
for public utility districts to contribute 


state attorney gene: 


to retirement funds 


fund was established 


1948 


The retirement 


in February. through an 


agree- 
ment between the PUD and the office 
workers and electrical workers unions 
Under this agreement the PUD matched 


funds contributed by emplovees. 
V. M. Cleaveland. PUD 


said the $9.700 which the district } 


manager, 
is 


fund would 


paid into the retirement 
be transferred to th vener revenue 
fund. 

> 


Home Ec Booklet Issued 


\ hooklet to be used by electric util 
ity mpanies in recruiting trained 
home economics ersonnel has just 
heen released by the Edison Eleetric 
Institut Entitled “Make Home Eco 
nomic Your Profession.” the eight 
pa two-color booklet is designed to 
encourage high school students to study 
home economies in college. It outlines 
t! opportunities open to home econ 
omitsts many fields. The booklet is 
available for a small charge from. the 
Institute 120) Lexington Ave New 
York 17, N. Y. 





SEC RULINGS 





United Light & Railways Co has ad 
vised SEC that it has sold to its steckhold 
6,673 shares of the 634,667 
holdings of 1,268,698 shares 
of the common stock ($25 par) of Ameri 
can Light & Traction Co, offered at $25 per 
share. Both companies are located in Chi 
authorized to sell the 
remaining shares through ordinary broker- 
age transactions on the New York Curb 
Exchange and to distribute to the stock 
olders entitled thereto the net proceeds of 


(Release No 


ers all but 
shares of its 


United was 





such sale. 8955) 
Mississippi Power Co, Gulfport, has 
received authorization to sell $2,000,000 
of 30-vear first mortgage bonds, subject to 
competitive bidding. The 
commission also authorized the sale of 
100.000 additional shares of Mississippi's 
stock to its parent, The Southern Co, for 
§2.000.000 Proceeds of — the 
used to provide a portion of the 
funds needed by Mississippi for construc 
(Release No, 8949). 





t results of 


financing 


would be 
tlon purposes 


Philadelphia Co's plan for 


simplifeation moved forward with the issu 


corporate 


ance of an opinion denying a motion to 


plan 
month 


onsolidate the proceedings on the 
on which hearings commenced last 


with that 


proceedings pertaming to com 
pany’s parent, Standard Gas & Electric 
Co. The motion also sought to enlarge the 
scope of the present proceedings so as to 


permit consideration of plans for reorgan 
of Philadelphia or Standard 
} d by the com 


ization Gas 


hicl t 


whieh might be submit 





his, 


too, was denied by the commission. The 


mission or any interested person. 
motion had been filed by the protective 
for Standard Gas & Electric Co 
prior preference stock, $7 and $6 cumu 
lative. It was denied by the commission 
“without prejudice to its possible renewal 
at some later date.” According to the 
commission, “injection at this time of the 
issues in the Standard Gas reorganization 
into the Philadelphia Co situation would 
complicate rather than expedite the 
summation of an appropriate plan for the 
latter company.” (Release No, 8977). 


committee 


Staten Island (N. Y.) Edison Corp 
has been permitted to issue and sell 
$1,750.000 of 2% notes to three commer- 
cial banks, proceeds of which would be 
meet the maturity of an equal 
outstanding. (Re 


used to 
amount of notes 


lease No, 8964). 


now 


New England Electric System has 
received authorization to reduce the par 
value of its authorized and outstanding 
common shares from 7,500,000 to 8.500. 
NEES also will inerease the authorized 
common. shares from 7,500,000 to 8.500, 
000. Both proposals are subject to stock 
holder approval and will be voted upon at 
a meeting scheduled for May 17. (Release 
No. 9005). 


United Light & Railways Co has 
received authorization to distribute to its 
common stockholders 132,991 shares of the 
common stock of Madison Gas & Electric 
Co. The distribution will be at the rate 
of one share of Madison stock for each 25 
shares of Railways common stock 
Madison shares not required for such dis 
tribution are to be sold. Cash is to be 
out in lieu of the distribution of frac 
(Release No. 9006) 


owned 


paid 


tional shares 





MEETINGS 


Edison Electric Institute 
Purchasing and Stores Committee 
tel, St. Louis, May 9-11; Commercial Electric 
Cooking Conference, Madison Hotel, Atlantic 
City, May 25; Annual Meeting, Traymore Hotel 
Atlantic Citv, May 31-June 2° Hvdraulic Power 
Committee. Shirley Savoy Hotel, Denver, Colo, 
June 22-25 


Jefferson Ho 


Northwest Electric Light & Power Association 
Business Development Section, Hotel Utah 
Salt Lake Citv, May 9-11; Personnel Section 
Beniamin Franklin Hotel, Seattle, Wash, May 
25-27; Accounting & Business Practice Section 


Vancouver Hotel, Vancouver, B. C., June 23-24 
American Public Power Association 

Annual Convention, Ambassador Hotel Los 

Angeles, Calif., May 10-12 


Pennsylvania Electric Association 
Transmission and Distribution Committee, Irem 
Temple Country Club, Dallas, Pa, May 12-13 
Spring Meetina, Meter Committee Abrcham 
Lincola Hotel, Reading, Pa., May 19-20: Rural 
and Advertising Committees, Joint Mecting 
State Colleoe, Pa, June 8-9 


Instrument Society of America 
Sprina Meetira Royal York 
Canada, May 12-13 


Hotel, Toronto 


Interstate Power Club of New York 
May Meeting, Hotel Martinique, New York 
May 16 


National Fire Protection Association 
Annual Mecting. Fairmont Hotel, San Francisco 
Calif., May 16-19 


Missouri Valley Electrical Association 
Annual Mceting, Hotel President, Kansas City 
Mo., May 17 


x American Standards Association 
Company Member Conference, Benjamin Frank 
lin Hotel, Philadelohia, Pa., May 19-20 


New Jersey Utilities Association 
Soring Meetirg, Seaview Country Club, Absecon 
N. J., May 20 


Pacific Coast Electrical Association 
Annual Meeting, Coronado Hotel, San 
Calif., May 25-27 


Diego 


*Canadian International Trade Fair 
Exhibition Grounds, Toronto, Ont., May 30 
June 10 


Conference on Protective Relaying 
Urder Auspices of Georgia Tech Engineering 
Extension Division, Georgia Institute of Tech 
nology, Atlanta, Ga., June 16-17 


Public Utilities Advertising Association 
Annutt Meeting, Netherland Plaza Hotel, Cin 
cinrati, Ohio, June 20-21 


American Institute of Electrical Engineers 


Summer General Mecting, New Ocean House 
Swampscott, Mass., June 20-24; Pacific General 
Meeting, Fairmont Hotel, San Francisco, Calif., 


August 23-26 

American Society for Engineering Education 
Annual Convention, Rensselacr Polytechnic In- 
stitute, Troy, N. Y., June 20-24 


American Society for Testing Materic's 


Annual Meeting, Chalfonte-Haddon Hall Hotel 
Atlantic City, June 27-July 1 

Canadian Electrical Association 
Annual Meetirg, Banff Springs Hotel, Banff 


Alberta, Canada, June 28-30 


*% Additions this week 
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Army-Reclamation Fight 
Ups Costs of U. S. Jobs 


Wasteful competition between the 
Army Engineers and the Bureau of 
Reclamation has resulted in extremely 
high costs on federal projects. Leslie 
A. Miller. former governor of Wvyo- 
ming, told the spring conference of 
the Rocky Mountain Electrical League 
last week at Cheyenne. He cited as 
just one example a dam in Wyoming. 
which finally cost the government three 
times the normal cost per kw of in- 
stalled capacity. 

Importance of preventive mainte- 
nance in utility operations was empha- 
sized in a paper by H. B. Colby. Public 
Service Co of Colorado. He said that 
study of equipment failure records in 
dicates persistent’ preventive mainte- 
nance can reduce substantially the 
electrical utilities’ maintenance _ bill. 
which will be $313 million in 1949. 


Significant developments in new 


Billions of Kwhr 


electronic tools available to electri: 
utilities. including new carrier current 
equipment. selective signal’ing, and 
fault lo aters were described hy J ( 
Livesay, Colorado Central Power Co. 

The meeting coneluded with a panel 
discussion of industry problems. led 
hy G. B. Buck. Public Service Co of 
Colorado. Questions on training pro 
grams, space heating, television. and 
other subjects were answered by top 
men of the electrical industry 


Ch ristoffel Gets Review Source: Edison Electric Institute 
4.1 
J F M A M J J A Ss 0 N D 





The U. S. Supreme Court has agreed 
to review the conviction of Harold R 


Christoffel. former president of Local Output Continues to Drop 


248. UAW-CIO. on a charge of per 


yury He : inder sentence of two to No reversal halted the downward an OY, decrease. against 0.6% the 
six vears. His conviction grew out of trend in electric output during the week preceding week. 
an appearance before the House Labor ended Apr 30, 1949, according to fig- The largest individual increase was 
Committee in) March, 1947, when he ures released by the Edison Electric again reported by the Pacific States, 
testified that he had never been a Com Institute. Continuing to move down- 2.1' 
munist. Later testimony disproved this ward, the total amount of electrical 
The local at the time was conducting energy distributed by the electric light Weekly Output, Millions Kwhr 

sot] cainat the Allis Ghalnere Ni - 1949 1948 1947 
a strixe against the tls laimers an nd power companies Of The country Apr 30 5,394 May 1 5,042 May 3 4,640 
ufacturing Co lropped toe 5.303.841.0660 kwhr. com- Apr 23 5,326 Apr 24 5,027 Apr 26 4,668 


Apr 16 5,343 Apr 17 5,087 Apr 19 4,660 


paring with 5.325.513.000 kwhr for the Apr 9 5,360 Apr 10 5,033 Apr 12 4,620 

° eee Apr 25,378 Apr 35,037 Apr 5 4,693 
prece ne ween Mar 26 5,404 Mar 27 5,065 Mar 29 ae 

2 ) the correspondi week last Mar 19 5,4% Mar 20 5,145 Mar 22 4,75 
Harold Kramer Dies During ae eee Mar 12 5,531 Mar 13 5,285 Mar 15 4.764 
year. ended on May 1. the total output Mar 5 5.552 Mar 6 5,293 Mar 8 4,787 
- 1 =O ° eb 26 5,559 e 2 1 797 
Harold Kramer. general manager of — totaled 5.042.352.000 kwhr. this vear’s oe ce nea a: a a. a aa ae 
the Loup River Public Power District figure representing an increase of 5.2 Feb 12 5,722 Feb 145,385 Feb 15 4,778 
| | | | ; ; Feb 5 5,778 Feb 7 5,412 Feb 8 4,801 

in Nebraska. died of a heart attack on his percent change was a slight de- 

Apr 29 in Durham, N. ( Widely crease under that reported for the week Percent Change from Previous Year 
knowt » publ owe reles, Mr ended Apr 23. when a 5 inerea Apr30  Apr23 = Apr 16 
fs] : F New England 1.6 2.2 3.8 
Krame Was one oF the 0 ul rs ol Was silown Mid-Atlantic 09 06 23 
he vrican Publ ower soci roth the Ne . | id- Central Industrial 3.9 63 4.5 
th Amer i | lic | wer A i Both the w England and the Mid sre Coates a4 Wo) 10.4 
tion in Wasl eton He was bern in Atlantic States remained in the minus Southeast 7.2 + 8.9 8.9 
] | N7..} ! idl ] t f } lroy f 1.6¢ South Central + 7.7 + 50 67 
Columbus Vel ind Was a Isiness column, th ormer with a drop o ) Rocky Mountain 17 + 8.8 12.1 
man before helpin to organize the vhich was a decrease from 2.2 for Pacific Coast 12.1 11.7 +11.0 
Loup River ageney in 1932 the preceding week: the latter with Total United States 5.2 - 59 5.0 
ELECTRICAL WORLD @ May 7, 1949 61 





WASHINGTON COMMENT 


WILLIAM B. WHICHARD 





FEDERAL POWER COMMISSION has just. staged 


the second performance of its apparently perennial 
“show” on proposed revision of the Natural Gas Act. 
As usual. the theatrics. including an exhibition of plain 
and fancy doubletalk, were put on for the benefit of 
this The 


net results seem to have been the complete bhefuddlement 


Congress—before a House committee. time. 
of several Congressmen, frustration of the natural gas 
industry, and burial of the proposed amendments. 

In case anyone came in late, FPC has been putting 
on virtually the same show for the past two years, but 
with some significant changes in the lines and roles of 
some of the Commission’s performers. It was in the 
Republican SOth Congress that the first serious efforts 
were made to amend the Natural Gas Act. Then. as now. 
a principal criticism of the statute and FPC’s administra- 
tion of it was the alleged failure to insure the exemption 
of independent producers of gas from federal regulation. 
Hitherto. the industry felt that the Act itself spec ifically 
exempted independent (non-pipe-line} production of gas. 
But FPC. particularly in an action to regulate the Inter- 
state Natural Gas Co's sales to pipe lines, seemed to be 


well-head 


interstate. 


moving closer to regulation of gas destined 


to move 
FPC. in the Interstate case. independents became alarmed. 

And well 
major outlets for some 2.300 independent produ ers. 


At any FP¢ 


regulatory 


When the Supreme Court upheld 


they might. Interstate pipe lines are the 


rate. pooh-poohed the fears of such an 
field. In fact. it 
adopted an ordet No. 9—in August. 1947. 


exercise jursidiction 


extension of is formally 
declaring 


the Commission would not 


ovel 
arms-length sales of gas by independent producers or 


vathers to pipe line companies. Commissioner Olds, now 
the dominant member of the Commission but enjoying 
No. 139. He 
also joined two other Commissioners in assuring Congress 
that FPC wouldn't regulate the independent producers. 
FPC probably lacked jurisdiction. Olds said then. 


But two 


lesser status in those days. endorsed Order 


important events have occurred since 1947. 


First. the Gas Act amendments died in the Senate 
alter a bitter controversy. And, shortly thereafter. a 
new Democratic Congress was elected. 

These events may or may not have influenced the 


regulatory ponderings of Commissioner Olds. Certainly 


something has affected his thinking. since it has taken 
a directly opposite turn. 


When new Gas 


vear in Congress. the sponsors of the most serious bills 
ted their 


Act amendments were introduced this 


dire attention to preventing federal regulation 


All members 


crounds they 


of independent production and gathering. 
of FP¢ opposed these bills on 


ntent But the 


would 20 


Olds-Buchanan-Drapet 
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majority of FPC challenged the advisability of limiting 
the Commission’s authority to this extent. Apparently. 
Olds no longer had any doubt as to FPC’s jurisdiction. 

As spokesman for the majority, Olds asserted that he 
FPC, he added, 


must regulate sales by independents to pipe lines if “any 


had erred in agreeing to Order No. 139. 
producers attempt to... charge all that the trafhie will 
bear.” Producers’ prices, at the moment, appeared to be 
“reasonable.” he said, so regulation is not imminent. 
Not that. is. Olds 


changes his mind again. This leaves the industry up in 


imminent, unless Commissioner 


the air. 


Did anyone plan it that way? 





TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Auxiliary motors, connected up when one plant was at 
the startingup stage. ran backwards to the extent of 60°. 
Standardization could make such experience negligibly 


small. 


Wire burn-downs have been found due to inadequate 


clearance of arresters, cuteuts and crossover leads from 


phase wires. Moral: inspect to insure conformity with 
construction standards. 

Transmission has been knocked out by glaze whereas 
distribution was not affected because the air was a few 
degrees warmer near the ground 

Crossarms doubled flat on the same side of the pole 
are stronger. according to tests. than two on opposite sides 


of the pole with spacer blocks. 


Television image size varies with the applied voltage 


because the sweep circuits respond proportionately. 


Distribution philosphy may have to change more or 
less violently if the prophesied loads and load densities 


materialize. 


Meter departments as well as distribution departments 
have special requirements for trucks and these should 
he made known to and respected by the purchasing agents 
Metallic strip for stamped meter numbering should carry 
a non-fading enamel that will not peel when the embossed 
areas are burnished off for contrast. 

Are-tracking in terminal blocks is something for which 
materials only with difficulty have merit. The melamines 
will probably be advantageous whenever they can be sub- 
stituted, 
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FIG 


1—NEIGHBORS living along transmission lines help patrol- 
men by reporting unusual conditions that might jeopardise service. 


We Make Friends 


Pennsylvania utility goes all out 





Patrolmen, above drops in to leave new company calendar that tells 
what to watch for and lists emergency phone numbers 


of Our Neighbors 


to make friends of its neighbors 


along transmission lines and near generating plants. Neighbors cooperate 


by reporting conditions along transmission lines. Company installs 


facilities 


OST NEIGHBORS fall into two 
general groups. There is the kind 
who lives close to you but knows 

little about 
he takes no interest in what you do 


vou except your name: 
for a living or what your problems 
the 
knows your 


are. Then there is friendly 


neighbor who not only 
name. but what vou do for a living, 
what problems you face. and a great 
It is he who. in 


to offer a 


many other things. 
times of trouble is ready 
helping hand. 

We feel 


neighbors who know 


that we need friendly 


what we have 
done in the past and what we hope to 
do in the future. to have 
the public understand our industry 


is to see that our neighbors become 


One way 
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for fishermen 


at hydro plants, 


R. L. BORTNER 
Vice President 
Pennsylvania Water & Power Co 
Baltimore, Md 


our friends. because we are in a posi- 
tion to see that they learn about our 
business from those in whom they 
have confidence. 

It is on this conviction that the 
public relations program of our com- 


pany is founded. 


Only Five Customers 


The position of Pennsylvania 
Water & Power Co and its sister 
company, Safe Harbor Water Power 
Corp is somewhat different from 


other operating companies. We have 


only five customers. They are other 


encourages 


plant visits. 


utilities that are served by 586 cir- 
cuit miles of transmission lines. Penn 
Water owns and operates a hydro- 
electric plant at Holtwood. Pa. hav- 
ing an installed capacity of 144,500 
hp and a steam electric plant having 
an installed capacity of 40,000 hp. 
Safe Harbor Water Power Corp owns 
and a hydroelectric plant 
with an installed capacity of 297,500 
hp at Safe Harbor, 8 miles north of 
Holtwood. There two hydro plants 
and the steam plant are intercon- 
lines 


operates 


through transmission 
with utility companies operating in 
Maryland, Washington, D. C.. and 
southeastern Pennsylvania. Other 


high tension lines serve the Pennsyl- 


nected 


vania Railroad at several points. 





OPEN TO VISITORS 
SO0AM. 10 4:30PM 


YOU ARE HERE- 


Site of York 


aa 


across — the Sewn tara | 
Harrisburg an rn ian 


DRIVE SLOWLY { aon 
ENUOY YOUR VISIT 


HOLTWOOD- 1+ MILES 


PEMIGYIMAINA WATER & POWER COMPANY 


as 
aad 


ae aa 
a as 
baa 

be gia 
en woh 


Seas a) 





FIG 2 & 3—SIGNS erected by company direct visitors to plants and mark historical points of interest in the surrounding territory 


Before W or ld W ar 


planned public 


Il we had no 
relations program. 
Whenever people asked to inspect 
our plants we provided a guide, but 
we took no steps to let the public 
know that 
We had no effective literature or in- 
While 
our employees were encouraged to 
take 
affairs and to join professional and 
technical associations. no effort 

made to acquaint them with company 


visitors were welcome. 


formation available for them. 


part in civic and community 


was 


problems and policies. However. as 
government competition and our own 
other 


we realized that it was essen- 


regulatory and 


problems in- 
creased. 


tial 
of the situation and that the public. 
too, 


that our employees should know 


should be informed. 


We Got Acquainted 


Our present public relations 


pro 
vyram stems from an experiment 
started among our neighbors: those 
people who lived along our trans 
mission lines. Because the nature of 


makes 


<ervice extreme ly 


our usIness 


reliability of 
important. we have 


patrolmen living at patrol stations 14 


miles apart on each transmission 


line. Their duties are not only in- 
spection and maintenance. hut the re- 
porting of sleet or other hazardous 
conditions. These patrolmen are en- 
couraged to become acquainted with 
the people living adjacent to the 
transmission lines. To supplement 
the occasional contacts between the 
patrol staff the 


and residents 


we 
asked our Assistant System Chief 
Operator early in the program to 


visit individuals living close to the 
lines, in company with the section 
patrolman. During such visits they 


64 


explained that they were asking the 
cooperation of the property owner in 
abnormal 


reporting sleet or other 


weather or transmission line condi- 
tions. Arrangements were made to 


pay for any services he rendered. 


They Helped Us 


Out of these visits 


whereby 


grew a plan 


each person living along 


our lines helps us keep our lines 
Each of 


a calendar 


trouble free. these neigh- 


containing 


bors receives 
on the front a picture of one of ou 
transmission towers and a message 
explaining that the line is owned and 
operated by Pennsylvania Water & 
Power Co, that it is important to 
keep it in service at all and 
asking that he 


conditions such as sparks or flashes 


times. 


report any unusual 


f 


of fire along the cables. a cable hang 


ine below its usual position, kite 
strings or pieces of wire hanging on 
the cables. or serious brush or wood 
fires on or near the right of way. 


The last page of the calendar lists the 
na of the section patrolman and 
telephone — number. 
the 


telephone 
Operators at the 
the Load Dis- 


Baltimore as well 


ers of 
} vdro and 
patcher’s Office in 


as other information as to where 


calls may be made in an emergency. 


These calendars are handed directly 


} 


to our neighbors each year by a 


representative of the company. who 
again invites each neighbor to visit 
our plants when he has an 


tunity. 


oppor- 


This program has been a success. 
We telephone calls 


from our transmission line neighbors 


receive many 


condition 
this 


when an unusual arises. 


Furthermore, when program 


started we found that some of our 
neighbors were resentful because of 
incidents that had happened when 


We 


have been able to discuss these mat- 


rights of way were acquired. 


ters and to turn potential enemies 
into friends by clarifying the com- 
pany’s position. 
We Invite Them Over 
The 


line 


transmission 
that a 
similar program would be successful 


success of our 


program convinced us 
if applied to neighbors living in com- 
munities near our plants. Of course 
it was not practicable to call on them, 
hut we felt that many persons would 
he interested in visiting our plants. 
In this way they would have personal 


contact with our employees and an 


pportunity to see for themselves the 
efficient job being done. 

First step in this program was to 
develop a road map which not only 
shows highwavs leading to our plants 
from Baltimore. Philadelphia. Har- 
Lancaster and York but calls 
attention = to 


risburg, 
interesting historical 
locations in the area. The map folder 
carries a brief description of the 
Holtwood and Safe Harbor plants, 
ind the recreational facilities afforded 
hy the lakes. 
of a museum located along the shores 
of one of the lakes. and other 
esting information. 


There is a des ription 


inter- 
These map fold- 
ers were plac ed in hotels. service sta- 
tions, restaurants, and other public 
from 
Baltimore and Washington to Gettys- 
burg. Harrisburg. Reading, and Phil- 
adel phia. Copies have been distrib- 
uted through automobile clubs. and 
sent to school teachers and others 
who requested them for educational, 


places in an area extending 
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historical. or other similar purposes. 

During 1948 we registered 15.742 
Visitors at our plants, which are open 
for inspection from 9:00 A.M. to 
1:30 P.M. daily. All such visitors 
directed to a lobby 
into groups 
by an employee of the company. 
After “briefing” the visitors on the 
location and characteristics of Holt- 
wood and Safe Harbor, the guide 
escorts them through the plant to see 


are visitors’ 


where they are formed 


at first hand how it operates and the 
efficient manner in which it is main- 
tained. Visitors are at liberty to 
spend as much time as desired asking 
questions or looking at equipment. 
Every effort is made to see that they 
are not hurried through the plant or 
made to feel that they are anything 
but Before 


welcome. leaving. 


our 
guests are given literature describing 
the plants and their operation. A 
new booklet entitled “Hvdroelectric 


Power Development of the Susque- 
hanna River,” has been published 
for this purpose. 

The strongest point in our pro- 
gram is the personal contact between 
our employees and the persons who 
visit our plants. Employees gener- 
ally, and the guards and euides. in 
particular, are taking a real interest 
in our plan. Many excellent sugges 


them. We. 
in turn, try to keep them informed 


tions are received from 


through the medium of supervisors” 


meetings. public relations news let 
and other 


such as a 


ters. informative material 


year-end summary of 


ECAP advertisements bound in book 
let form. 
Fishermen Welcome 

The Susquehanna River in the 
vicinity of Holtwood and Safe 
Harbor has alwavs been considered 
a good fishing area for walleved 
pike. bass. catfish, and other fresh 


The agitation of the 


water in the tailrace attracts fish. To 


Water species, 


accommodate the fishermen at Safe 
Harbor fishing is permitted from the 
draft tube bridge. 
cal at 
rangement of electrical equipment. 


This is not practi- 
Holtwood because of the ar- 


but we do permit fishing from the 
company grounds along one side of 
the tailrace. 

Before the last war thousands of 
fishermen visited these areas each 
year but we had no rules or regula- 
tions governing fishing. This some- 
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FIG 4—FISHERMEN are welcome at hydro plants where facilities have been installed for 
their comfort and a fishing club organized by the company. These men have been fishing 
from the draft tube bridge at Safe Harbor. 


times created problems for our oper- 
ating department, one serious one 
heing the expense of cleaning up and 
left on 
Last year. to correct these 
the 

Clubs in 
York 


called into consultation and a fishing 


removing debris company 
property. 

conditions. 
Federated 


nearby 


representatives of 
Sportsmen's 
Lancaster and were 
club was formed known as the Hydro 
Fishing Club. This club has no ofh- 
cers and the members pay no dues. 
After 


one of the Federated Sportsmen's 


an application submitted to 


Clubs is approved and forwarded to 


us we issue a badge containing a 
membership number, and the recip- 
ient becomes a full member. This 


hadee eliminates the necessity of 
registering at the gate and. in addi- 
tion. all members of the Hydro Fish- 
ing Club are eligible for prizes which 
fishing 


and 


certain 
first. 
third prizes for four different species 
of fish. In 1948 the total 
awarded by the company amounted 
to S200. 


are awarded under 


contest rules for second. 


prizes 


The fishing club now has 768 mem- 
hers and to each one we recently sent 
a letter to tell about the results of the 
1948 contest and our plans for the 
The 


was enclosed for name and address 


future. return postcard that 
changes, invited comments and sug- 
vestions and offered of the 
booklet “Hydroelectric 
Power Development of the Susque- 
River.” The 


a copy 
company’s 
hanna 


response was 


very gratifying; more than 300 re- 


plies were received and all requested 


booklets. More than 95° of the 
comments were favorable—“Orchids 
to P.W.&P. Co. for what they are 
doing for the angler’—“You have 
created a lot of good will between 
P.W.&P. Co. and fishermen”—and 


all suggestions were constructive. 
The problem of cleaning up has 
heen eliminated as the fishermen now 
realize our desire to cooperate with 
them and are taking care of the com- 
panies’ property. For our part. light- 
installed at 
hoth plants permit fishermen to fish 


ing facilities we have 
at night, and by next summer special 
toilet shelters will be 
provided for them. In 1948 more 
than 22.000 i 


facilities and 


fishermen were regis- 

tered at the two plants, many of them 

from points as far away as Reading 
about 50 miles distant. 

So far this year 1,780 have joined 
the fishing club and applications are 
coming in at the rate of 100 a week. 
Plant 
number registered this time last vear. 
On the 


visitors were at the two plants. 


visitors are in excess of the 


20 


Sunday before Easter 538 


Erect Historical Markers 


Within the last year Pennsylvania 
Water & Power Co purchased and 
erected fifteen historical road mark- 
ers which have attracted much favor- 
able No 


visit the plants is attached to these 


attention. solicitation to 
signs, but the company name and 
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FIG 5—HOLTWOOD HYDRO and steam station are the Mecca of thousands of visitors and fishermen cach year 


At the time 


of the erection of these signs a story 


seal are placed on eat h. 


was carried in the newspapers. and a 
radio commentator 
the 


scribed them and their location. call- 


over 


speaking 


one of Lancaster stations de- 
ing attention to the company’s public 
spirit 

Some vears ago in connection with 
the purchase of flowage basin prop- 
erty the company acquired a stone 
Indian 
Cabin, which had been built by the 


previous owner 


building known as Steps 
as a memorial to the 
lived in that 
Realizing the importance of 
this building for the 
benefit of the public, we entered into 


Indians who formerly 
area. 


maintaining 


an agreement with The Conservation 
Society of York County. which now 
operates it as a museum for the dis- 
relics. A 
plaque set in the wall of the building 
at the time of its dedication as a 
museum in 1930 tells of 
pany s ownership and its cooperation 
with The Society of 
York County. 


This company property is used fre- 


play of Indian bronze 


the com- 


Conservation 


quently as a picnic ground by public 


school groups, by Sunday schools, 


and by others. 
the Holtwood 


Close by and Safe 


66 


Harbor 


made available to their employees 


plants the companies have 


recreation grounds where, in addi- 
tion to adequate shelters, water. and 
toilet facilities. there are baseball dia- 
monds. picnic and tennis 
These 
operated and controlled by employee 
groups known as the Holtwood Club 
and the Safe Harbor Hydro Club. but 


are frequently used, with permission. 


vroves, 


courts, recreation areas are 


by churches, schools. families. indus- 
tries. and private groups for picnics, 
other forms of recreation. 
In 1948 the Holtwood Club and Safe 
Harbor Hydro Club registered totals 
of 4.746 and 8.204 persons, respect- 
but it should be that 
some of these registrants were com- 


vames or 


ively, noted 
pany employees who were members 
of. or had some connection with. the 
At Holt- 
wood. where the members of the Holkt- 
wood Club take great interest in an 
adult baseball team and a 
(both 
3,100 people attended the 
home games. Within sight of both 
these i 


groups using the property. 


“midget” 


team entered in county 


leagues). 
recreation areas are signs 
inviting people to visit the companies’ 
hydro plants. 

Although our present program of 
good relations 


achieving 


public 


through personal contact is paying 
dividends. it is somewhat difficult to 
evaluate its ultimate effect as we have 


How- 


has had 


not made any poll of visitors. 
staff 
personal interviews with people visit- 


ever. occasionally out 
ing the plants and we have ques 
tioned the have 
ducted the visitors through them. On 


guides who con- 


the basis of the information thus 
secured we are convinced that the 
people who visit us leave with a 


friendly feeling toward the company 
and its employees. In several cases 
the 
visitors and found that they were im- 
the the 


plants. the complexity of the equip- 


writer personally — interviewed 


pressed by magnitude of 
ment. and the friendliness of the em- 
plovees. but that they did not under- 
stand that utilities such as ours are 
that 
voverniment competition and. social- 


regulated as to earnings and 
ization of the industry masquerades 
as “public ownership.” Our experi- 
ence indicates that our neighbors, as 
individuals. are strongly in favor of 
the of free 
prise but that they are not aware of 


American system enter- 
the threat to the system now arising 
from existing and proposed subsi- 
dized competition. It’s our job to 


see that they are fully informed. 
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EFFECTIVENESS of technique is demonstrated by comparison test in which heating elements 
in one lane were energized and in other lane, were not 


Ice on Highways Prevented 
By Electric Heat 


HAROLD F. WALL 
Assistant General Superintendent 
City of Detroit Public Lighting Commission 


ADIANT HEATING was used 
experimentally last winter — to 


keep two test sections of high- 
way free of ice and snow. Heat was 
supplied at the rate of 50 w= per 
sq ft and indications on continuing 
experiments are that it will be sue- 
Maximum 
demand. by test. was 175 kw for the 
3.000 sq ft of total surface. 


Po determine the performance in 


cessful and economical. 


both bituminous and concrete pave- 
ments. one 500-ft test installation was 
made in each. Each installation uses 
heating elements consisting of a 98 ft 
length of 2x2-in. mesh No. 14 gage 
galvanized iron wire fabric. |8-in. 
wide, Iwo heating elements are 
placed in the pavement approximately 
3 ft 3 in. apart to provide an 18-in. 
wide ribbon of ice-free and snow-free 
pavement under each tread. At the 
ends of each element. a }x2-in. copper 
bar and terminal wires were brazed to 
permit power connections. For ea h 
98-ft x 1.5-ft grid the resistance is 
0.14 ohm, current is 245 amp. 

In the concrete road. the heating 
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elements were placed 2 in. below the 


surface: in the asphalt. 1}-in. To 


eliminate any possibility of shock to 
persons or animals coming in contact 
with the wet pavement. the heating 
elements were dipped in insulating 
varnish before installation and the 
circuits were energized at about 60 v. 
Both sides of the roadway are at the 
same potential and the drop along 
the roadway is 0.3 v per ft. 

Control system consists of two re- 
cording temperature controllers, one 
for each type of surface, and asso- 
ciated relaying. These controllers are 
operated by bulbs placed in the pave- 
ment half wav between the heating 
element and the pavement surtace. 
Whenever the temperature approaches 
freezing, the controller energizes the 
heating elements and, after sufficient 
rise in pavement temperature, de- 
energizes them. Present settings are 
30 F “on” and 38 F “off’. These 
settings allow for the tempera- 
ture gradient which exists between 
pavement surface and the point at 
which the detector is embedded. 

At the present time, the master 
control switch is thrown, by hand, 
about an hour before snow or ice con- 


ditions are predicted by the Weather 





EACH TYPE of road surface has an indi- 
vidual recording meter and control system 
actuated by thermocouples in roadway 


Bureau. The switch is pulled open, 
by hand. after 
driving hazards have passed. 


all possibilities of 


Fests to date indicate the tec hnique 
to be effective and economical. A 
l-in. snow fall was easily and satis- 
factorily disposed of. At that time 
the heating elements consumed about 
1) kwhr per 
tion. At a rate of 2.5¢ per kwhr. 


hour per 500 ft of see- 
this costs $1.00 per hour. Tests will 
continue. It is hoped that a device 
to predict snow and icing conditions 
can be developed so that the installa- 


tion can be made automatic. 


va transformer. 


elements elements 
n bituminous ? concrete 


roadway 





=e 


_ Ava transforme: 











THREE 50 KVA transformers are utilized 
in energizing each 98 ft. of embedded heat- 
ing element so that each side of the roadway 
is at the same potential 
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Motor Size Confusion 
Hinders Farm Service Development 


Lack of uniformity in utility service rules and prac- 


tices . . . Farmers and makers of farm equipment 


frequently over-estimate power requirements of drives 


ELECTION of proper motor size 
and type for farm operations is 


essential to economy for the 
farmer. Likewise. it is essential for 
economy in. energy supply to the 


farmer. Unfortunately. much confu- 
sion exists in this respect. Equipment 
manufacturers. electricity suppliers, 
and farmers often are at variance in 
their ideas as to the power require- 
ments of a given operation. 

Some of the reasons for this con- 
fusion resides in the diversity of util- 
ity rules and practices in farm serv- 
ice. It i 
representative utilities that nearly all 


was found in a survey of 
companies will “take on” motors up 
to 5 hp on the base rate; others place 
the ceiling at 7} hp: a few limit the 
size to 3 hp. See Table I. Also, it is 
common knowledge that some com- 
are lax in inforcing service 
they. in effect. look the other 
way when “over-rule-size”’ 


installed. Also. 


heard that some farm service advisers 


panies 
rules 
motors are 
been 


rumors have 


once in a while change motor name 
plates and that others remove or paint 
them out. Such practices stem from 


lack of « 


service 


lose association between farm 


men and distribution engi- 


neers who are charged with the duty 
of maintaining service quality. Plenty 
of hot discussions as to the farmer’s 
needs and the ability of the system to 
meet them may punctuate the associa- 
the farm 
man, but both will profit and better 
service to customers will result. 


tion of the engineer and 


Many Operations Under 10 hp. 


Most common farm operations can 
be performed by motors under 10 hp. 
It is the exceptional case which would 
require a 10-hp or larger rating. Also, 
many distribution engineers are not 
too concerned about the starting cur- 
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Cc. P. WAGNER 


Rural Sales Manager 
Northern States Power Co 
Minneapolis, Minn 


rents of motors 10-hp and under. The 
first problem then, is to determine 
the 
served, 


maximum size which can be 
draft the 


and then inform farm equipment sup- 


rules accordingly 


pliers of that action. They then are in 
better position to cooperate with the 
utility and its farm customers in re- 


f and 


moving confusion bringing 
power to the farm user at the lowest 
over-all cost. 

Lowest cost of farm electric service 
will be areas if 


motors are limited to single phase 


attained in’ most 


types. This statement is made in con- 
sideration of the farmer's require- 
ments and best interests—agricultural 
and 
and of 
the utilities problems in distribution. 
Good 


farm e 


engineering. farm economies, 


farm equipment operation 
agricultural and 
that it is 
undesirable to have the electriv 


engineering 
onomics indicate 
moto! 
compete with gas engines or tractor 
engines already available on the farm 
unless the operation is designed to be 
automatic rather than to require asso- 
ciated labor. 


larger 


It is hard to see how 
10 hp can be 
needed for automatic operations. 

It mav_ be that 
engineering research has proven that 
motors of 10 hp and less will per- 
form the work required on almost all 


motors than 


said agricultural 


farms in non-irrigated areas. It is 
that 
farm operations which may require 


obvious there are farms and 


larger motors. It is to the advantage 
of both utility that a 
smaller motor for a particular appli- 


farmer and 


cation be carefully considered and 
that decision to use a larger one is 


not just snap judgment. We are con- 
vinced that an upper limit of 10 hp is 
ample for all but most exceptional 
Cases. 

The 10-hp limit is a natural one 
because most manufacturers produce 
single-phase motors up to this size. 
Larger single-phase motors are avail- 
able but for the most part they are 
limited in application to specific loca- 
tions where high voltage service is 
Such 


considered for use on rural lines of 


available. motors cannot be 


7.200 vy or less. But on most lower 
voltage lines. farmers can use motors 
up to 10-hp without causing distribu- 
tion difficulties. 

Most farm machines now available 
can be selected to operate at less than 


10 hp. 


redesigned, 


Some machines should be 
easily re- 
location, to do their work 
One of 


the best examples of this is in the 


some Can be 
vised at 


within the limits of 10 hp. 


field of hay elevating. Power require- 
the 
rased. 


ment is materially reduced as 


diameter of the blower is iner 
Many of the present machines are 
for 


of small diameters. 


designed blowers having rotors 


Representative Practices 


Table I shows the maximum motors 
lowed under rates or extension rules 
These 
to the best interest of the 


since the rates of these com- 


by a number of companies. 
rules are 
farmer 
These regula- 
tions indicate that the largest market 
is for equipment that can be operated 


panies are very low. 


with 5 hp. It would appear, therefore, 
that in all research work and machine 
design the manufacturer should ap- 
proach the problem with the basic 
thought of using a motor or motors of 
not more than 5 hp. He should not 
recommend a larger motor unless he 
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is perfectly certain that 5-hp will not 
be adequate. 

Motors larger than 5-hp and up to 
and including 10 hp will. in some 
the application of 
other than the residential rates fre- 
quently available for farm service. In 
the 
“farm rate” will usu- 
ally permit use of such motors. It 
must be remembered, however, that 
connection of them may depend upon 


cases, require 


areas of lower customer density 
general service 


“ability to serve” and the power com- 
pany should be consulted. 

Service rules and regulations are 
based on the premise of protection 
for both and company 
against conditions that would result 


customer 


in poor service to any customer and 
his neighbors. They do not allow 
the connection of certain loads which 
would entail excessive expenditures 
for maintenance of high quality serv- 
ice. They also prevent discrimina- 
tion. 

These regulations, also, provide for 
possible requirement of reduced volt- 
age line starters on larger single- 
phase motors in order to minimize 
These often 
quired in critical service areas. How- 


voltage dips. are re- 
ever, most companies do not specify 
them for farm service motors located 
in areas where only one or two cus- 
tomers are served from trans- 
It may be. however, that the 
customer will find that the load starts 
too fast for the machine to stand if 
the motor is thrown across the line. 


In these instances he will find it to his 


one 


former. 


own best interest to install a reduced 
voltage starter. 





TABLE |—Representative Practices in Regard to Farm Motors and Rates Applicable to Them 





Are farm customers 


Is another rate Is distribution 





served ona What is the largest What is the largest | applied for motors department 
Replies residential or on motor allowed on single-phase motor larger than those concerned about 
a distinctive this rate? allowed on rural allowed on the farm motor 
farm rate? lines? usual rate? starting currents? 
1 Res 1% 10 over 744 no 
2 Farm 10 10 ; no 
3 Res 10 10 . no 
4 Farm 744-10 10 . ? 
5 Res 1% ™% ? 
6 Res 1% 10 yes 
7 Farm 10 10 : yes 
8 Farm 5 74 yes no 
9 Res 74 | 74 yes no 
10 Farm 5 } 744-10 no no 
11 Res 74 7% yes no 
12 Res 74 74 no 
13 Farm 3 to 5 74 yes no 
14 Res eee 5 


the farm motor 


problem has become larger because of 


Unfortunately, 


the trend towards doing more chores 
with electricity and fewer with the 
tractor. There is a considerable mis- 
understanding about the horsepower 
output of the usual tractor on the 
farm. The average tractor output on 
belted machines is something of the 
order of 27 to 33 hp. Farmers some- 
times ask for as large as 50-hp elec- 
tric motors to replace these tractor 
drives. In fact, some machine manu- 
facturers recommend this. This is un- 
fortunate and unjustifiable because of 
load factor of 
farm power equipment. 


the notoriously low 

Important in this connection are 
the comparative capacities of an elec- 
tric motor and a gasoline engine. In 
respect to constant loads, no more 
power is required from one than from 
the other. 


loads are 


However. when such con- 
stant on the 
farm, the rate of work performance 


encountered 


Uses Requiring No Larger Than 3-10 hp Motors 


Mow hay finis} 
Grain drving 
Corn drying 
Seed corn drying 
Silo filling 


Elevating 


field cut crops 
Feed grinding 


Roughage chopping 


Ear corn crushing 
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Fe t d mixing 
Corn husking 


Barn cleaning 


Water pumping 
Irrigation—small 
Grass silage cutting 
Hay chopping 


Crop refrigeration 


Bone grinding 





can often be adjusted to any power 
capacity. One of the constant power 
load jobs is small grain grinding. In 
this case, the rate of feed can be ad- 
justed so uniformly that with a flow 
of 2,000 or 3,000 lb per hr, the varia- 
need be no more than two or 
three pounds per hour. Obviously, 
then, small grains can be ground with 
motors of any capacity from 1 hp up. 
Actually, efficient feed 
grinders are in the range of 1 hp and 
the only reason for motors as large 
as this is that the throat feeding 
mechanism of smaller feed mills is 


tion 


our most 


not large enough to permit a uniform 
flow of most uncleaned grains. The 
smaller the grinder the easier it is to 
adjust to automatic operation. 

Many farmers think extremely 
large motors are necessary for grind- 
ing ear corn. Ear corn crushers have 
been prov ided to operate with motors 
as small as | hp. A 3-hp motor can 
operate a crusher at the rate of five 
tons per hour. The crushed ear corn 
can then be ground through auto- 
matically sized 
hammermill. Where this is not prac- 
tical a 3 or 5-hp motor connected to a 
plate mill will grind ear corn at high 
Such a mill is 
inexpensive and can supplement the 
regular feed mill. 

Acutally, as farm equipment is 
checked, it is that 
loads may range as high as 250° of 
the motor rating and still not aver- 
age the full load rating of the motor. 
In other words, the motor does not 
Also, if the 
overloads do not exceed 250%, the 
motor does not reach pull-out torque; 
it does not go off the line and stop. 

As larger motors are applied to 
fluctuating loads the energy required 


reasonable 


with a 


capat itv at low cost. 


found variable 


overheat. momentary 


69 








Energy Cost Gasoline Versus Electricity 


From studies reported by Dr. E. 


G. McKibben while he was at the Lowa 


State College a summary of the cost of gasoline for tractor power is as 


follows: 


» 


The cost of gasoline per lb at 25¢ per gal equals 25¢ divided by 6.12 or 
slightly more than 4¢ per Ib. (6.12 lb of gasoline equals 1 gal of gasoline.) 


1. Tractors at full load consume about 0.6 lb of gasoline per hp-hr output 


2. Tractors operating at one-half load consume about 0.8 lb of gasoline pet 


hp-hr. 


3. Tractors operating at one-fourth load consume about 1.0 lb of gasoline 


per hp-hr. 


At these indicated rates of gas 


consumption 


with gasoline at 25¢ pet 


gal the cost of operating tractors per hphr at full lead, half lead and 


one-quarter load would be 2.4, 3.2 


become 3.2 


used by 


tricity 


rom these data 


for work performed increases rapidly. 
If the motor size, for 
doubled the kwhr used 
more than double. An excellent ex- 
ample of the increased kwhr 


instance, is 
will much 
and 
lowered power efficiency is furnished 
The 73-hp 
{ ma- 
chine at correct speed for elevating 


may take approximately 24 hp at no 


by the ensilage cutter. 
motor seems to be optimum. 


load leaving 5 hp effective for work 
to full load and some 10 to 12 hp for 
momentary overloads.* Ensilage can 
be placed in the silo with a consump- 
tion as low as } kwhr per ton. 
When the motor size is increased, it 
is necessary to increase the speed of 
the cutter. 
energy 
kwhr per 
tripled. Using 
a consumption 


No-load requirement of 
the 
doubled or 


increases materially: 


ton may be 
a 20 or 30-hp motor. 
of 23 or 3 kwhr 


ton can be expected. 


per 


Threshing Machine 


The threshing machine is another 
example of the advantage of small 
One motor on the evlinder. 
the stacker and a 
motor on the shaker, probably a 10. 


motors. 
a motor on fan. 
a 3 and a 1} hp respectively. will do 
the work nicely. 


In one case a 23-in. evlinder ma- 


chine is being operated with a 25-hp 
feels that this is 
However. a check of 
the load indicated that a 15-hp motor 
he 


point to remember is that on variable 
loads. the electric 


motor. The farmer 


not excessive 


would have been ample. 


motor can jump 


* See “Urges Smaller Motors for Farm Mach 
by ¢ P. Wagner Electrical World, Vol 


Apri 1, 1944, p. 104 
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and 
2. 4.3 and 5.3¢. and are directly comparable to the cost of elec- 
a motor to do the same work. 

Che cost per kwhr at other prices for gasoline can be ¢ 


1.0¢. In terms of kwhr, these figures 


asily determined 





instantly up to 250°. load with little 
change in speed. This is not true of 
tractor operation. 

One of our customers was operat- 
ing a 10-hp, single-phase motor on a 
for 
The blower in use 
supplied 20.000 cfm of air. The cus- 


blower at 1}-in. static pressure 


seed corn drying. 


tomer wanted to increase the air out- 
put and he wrote to the manufacturer 
for advice. The manufacturer replied 
the 
26.000 


that a 20-hp motor on same 


fm 


Immediately 


blower would deliver 


at the 
the customer asked us to supply serv- 


same pressure, 
ice fora 20-hp motor. 

When engineers checked the cost of 
this they found it to be $3.500. The 
district representative immediately re- 


ferred the job to the general office 





TABLE Il —Mow Hay Finishing 








Fan diameters and motor sizes to supply 
per sq ft of area at *4 in. static pressure to 
of mows 


15 cfm of a 
various size 





Fan Dia. Motor, Capacity Area 36-ft Barn, 
inches hp chm sa ft length 
Propeller Fan 
36 5 19,000 1,260 35 
4% 5 21,500 1,440 4( 
4 715 26,600 1.730 48 
48 > 24,000 1,590 44 
48 To 29,600 1,980 55 
48 10 33,000 2,200 61 
60 10 44,750 3,000 83 





Twin-unit forward-curved multiple-blade 
centrifugal fan 





1 3 12,000 800 22 
21 5 16,500 1,100 30 
21 7 21,500 1,430 40 

5 3 13,500 900 25 

5 5 19,000 1,260 35 

5 I'4 24,500 1,630 45 
3¢ 5 23,000 1,530 42 
30 7 28,500 1,900 53 


agricultural engineer. The local mar- 
ket 


would deliver 28.420 cubic feet per 


was checked and a fan which 
minute at the same static pressure for 
9.59-hp was found. The 
bought this fan for $270.00 


happy and so were we. 


customer 

He was 
The results in this case were sav- 
ings to the power company of $3,500, 
and to the farmer of the cost of a 

(Also the 
vot the re- 
quired amount of air for one-half the 


complete rewiring job. 


farmer saved because he 


kwhr he would have used with the 20- 
hp motor. This particular job shows 
the value of good use of engineering 
knowledge on the part of the farm 
service advisor. The values accrue to 
the power company and to the cus 
tomer in first cost and will continue 
to accrue to the customer to the ex 
tent of nearly one-half his annual use 
of electricity. 


power 


Incidentally. from the 
this 


motor operates only about five weeks 


company’s viewpoint. 
per year. 

There is a known good engineering 
practice which will allow motors of 
>to 10 hp to be applied to each of 
the many motor 


uses In an accom- 


panving list. Power company farm 
service advisors are familiar with 
these practices. Mow hay finishing 


seems to be the application most often 
in dispute and is discussed here to 
illuminate the argument for the small 
motor, 

Phe problem in mow hay finishing 
is adequate air flow. employing 
motors within the « apacity of the line 
and at the lowest possible cost for 
These conditions can be met 
3 to 5 hp for 


power company line capacity or rate 


power 


with motors of ny 
now found. 

Air flow needed is at least 15 cfm 
per sq ft of mow floor area. at } in. 
static 


off very much at L in. static 


pressure and without falling 
pressure, 
The 5-hp motor will serve from 1.200 
to 1.700 sq ft of mow floor area. The 
difference between these figures is de- 
of the fan 
The larger the fan the 


termined by the diameter 
in use. more 
air is delivered per hp. Two 5-hp 
motors operating 42-in, propeller fans 
) ft. 
This is equal to the floor area of the 
mow in a barn 36 ft wide and 80 ft 
long. If the fan is of correct design. 
the mow may be filled with chopped 
hay to an 18-ft depth, particularly if 


the air ducts are designed along the 


will serve two areas each 30 x 
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the Wisconsin System. In 


other systems the depth may be less. 


lines of 


For a single system and for larger 
size motors. see Table I]. For 73-hp 
motors, very often than 
motor be recommended. 


more one 


may Same 
recommendations hold true for a 10- 
hp size but these would be less often. 
One important feature of mow hay 
is that the 
The power 
troubled with voltage drop 
They 
motors 
other 


finishing motor load is 


constant. company will 
not be 
from. starting current. 
therefore. 


this operation than for 


may. 


allow larger for 
farm 
applications. 

state that larger 


available 


designers 


than that 


Some 


capacity from 


electric motors is desired. They, there- 
fore, use gas engines with the pro- 
peller fan on the engine shaft. They 
also get heat from the engine radi- 
ator to assist in drying. These engines 
may be a good investment in some 


areas where motor size is 
stricted. 
find that 


allowed 


very re- 
However, for our area we 

10-hp motors which are 
occasionally. can be con- 
nected to a fan large enough to de- 
liver more air flow than is available 
from 20 to 25-hp gas engines and 
usual fan. With the present cost of 
gasoline and electricity, there is no 
longer any idea that the gas engine 
is the cheapest to drive. The accom- 


panying comparison of gasoline and 


electric energy costs dispels that idea. 

From this brief discussion it is 
apparent that the three parties in 
of farm 
suppliers. 


interest. farmers, makers 


equipment and power 
should come to agreement on motor 
size requirements. It is also apparent 
that the weight of evidence is towards 
single-phase motors no larger than 10- 
hp as adequate for most farm tasks. 
Until such agreement is reached farm 
electrification will not progress as it 
should and can. This will require an 
educational job devolving squarely 
on the power suppliers. But first they 
must put their own house in order in 


Visual Flashover Indicator 


H. L. RORDEN 


Bonneville Power Administration 
Portland, Ore 


Buss LATOR FLASHOVERS on trans 
located 
by a visual indicator developed by 
the 
Administration 


mission towers are quickly 


Bonneville Power 
Results of three 
300 miles 


engineers of 


years” experience on ovel 
of 230-ks 
factory. 


line have been very satis- 


mark only the 
of insulators. and most 


Flashovers usually 
upper surtacc 
commonly the top or ground end 
insulator is crazed from power burns 
on the upper surface if arcing horns 
are not provided. Patrolmen have 
difficulty 
from the ground and even sometimes 
from helicopter patrol. if the mark- 


ing is not very prominent. 


in lecating such flashovers 


Visible Target 


The indicator consists of a target 
held within its housing by 
black 
powder, It is located on the lowest 
convenient horizontal steel 
of the so that the 


visible from the patrol road as well 


normally 
a small capsule containing 
member 
tower. target is 
as from an approaching helicopter. 
Farget faces are provided with glass 
heads so that they are visible at night 
by shining a flashlight on them from 
a patrol car. Since they are mounted 
near the ground, it is possible to 
inspect and replace cartridges with- 
out climbing the tower. The capsule 
consists of a small glass tube about 
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Al an 


POWDER CAPSULE, exploded by current 
shunted from tower member through it to 
separate ground, drops target as visual sig 
nal that a flashover has occurred 


) in. long with an inside diameter of 


about ‘. in. Brass wire electrodes 


are cemented into each end leaving 
a separation of about 4’, in. within 
the tube which is filled with powder. 
The target 


normal closed position the free end 


is hinged so that in the 
of the cartridge rests on a spring 
clip thereby holding the target in the 
When so 
one electrode of the cartridge is con- 
the the 
other to an insulated wire running 


closed position, mounted. 


nected to tower member. 
to a separate driven ground rod a 
foot or 


leg 


The ground rod is about two feet 


more away from the tower 





respect to farm service rules and 
practices. 

long. and is usually driven within 
the backfill either within or outside 
the tower configuration. Use of a 


separate ground rod provides more 
than enough potential so that flash- 
over of any kind. either lightning or 
enough voltage 


power, produc es 


across the powder capsule to flash- 


over, exploding the capsule. and 
dropping the target. If the ground 
rod is driven more than a few feet 


away. there is usually too much po- 
tential and too much current so that 
the contacts supporting the capsule 
It is desirable to 
explode the capsule with as little cur- 


mav be damaged. 
rent as possible to avoid unnecessary 


damage. 
Separate Ground 


The method of using the separate 
ground is positive in supplying sufh- 
cient potential, whereas spanning a 
section of the steel tower does not 
provide sufficient potential drop to 
assure enough voltage to explode the 
cartridge. Use of black powder is 
preferable because of its lower igni- 
tion point than smokeless powder or 
other The 
sealed in cartridge by 


Varieties, electrodes 
the 


which provides an easy method of 


are 
shellac 


assembly as well as a sealed joint 


impervious to moisture and other 
weather conditions. 

This simple and inexpensive device 
is providing valuable information in 
lightning protection studies as well 
as effecting a considerable saving in 


patrol costs. 
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Buying Habits of Distribution 
Transformers With Respect to Voltage 


Analysis of one manufacturer’s sales records indicates that by using 2,400 and 


7,200-y distribution transformers, utilities gain (1) maximum interchangeabil- 


ity, (2) maximum availability from stock and (3) minimum unit cost 


UMEROUS REQUESTS 
N been made data indicating 
the relative usage of distribution 
for different 
primary voltage ratings. 


have 
for 


standard 
Such data 
would help solve some of the prob- 


transformers 


lems revealed by wartime operation 
and during the period of scarcity im- 
mediately after the war. Among these 
problems, are: 

l. The difficulty of inter- 


changing equipment among users in 


easily 


times of crisis. because of the wide 


diversity of ratings and require- 
ments. 


2. The difficulty of procuring sev- 
eral sources of supply during times 
the limited 
demand for certain specific ratings. 


of scarcity, because of 

}. The more rapidly rising cost of 
low usage ratings during periods of 
great national expansion, because of 
the depressing effect of great variety 


on the output from a given size of 
manufacturing plant 
That these and similar problems 


should arise is not unusual. Despite 
the excellent work of the EEI-NEMA 
Joint ¢ Distribution 
Transformer and — the 
these 


standards. approximately 500 single- 


ommittee on 
Standards 
wholehearted weceptan e of 


| oil-filled) distribution trans 
former ratings with primaries of 
15.000 v or less are specified by the 
industry. The demand for most. of 
these ratings is relatively small 
Many are used by only a few pur 
chasers. while a few ratings are used 
by many purchasers all) over the 
countt 

Recognizir this fact. an alert 


user naturally would prefer, if, pos- 


» build the expanded portion 
of his svstem around the more popu 


Thus he 


the maximum de 


lar of these ratings. would 


assure himself of 
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Fig 1—RELATIVE NUMBER of sizes of 
distribution transformers purchased, regard- 
less of voltage 


cree of interchangeable equipment, 
multiple sources of supply, minimum 
purchase price and maximum avail- 
ability of manufacturers’ stocks. By 
adding his purchases to already pop- 
ular ratings. he further protects the 
continued popularity of his selection 
for the future. 
not 


| hese de isions can- 
in the 
standards. which give equal weight to 


be made on information 


all ratings ineluded. This informa- 
i asking 


questions with respect to the trans 


tion comes 


from specifi 
formers standards. 
One basic question is the relative 
popularity of different primary volt- 
es for 
selection of a 


the svstem to 


distribution transformers. 


Phe voltage commits 


a fairly inflexible long 


term program. In times of trouble. 
kva sizes can be used other than 
those considered ideal. If cireum- 
stances require, conventional or com- 


pletely self protected transformers 


can be used. despite preference for 
the other. But with respect 
to voltage. there is little freedom of 
action 


one of 


once the nominal voltage is 
selected. 

To the manufacturer, voltages are 
The variety of 


nationally is an 


equally important. 
selected 


important factor in determining the 


voltages 


variety of such components as cores, 
wire, and tanks that the manufacturer 
must be prepared to make and the 
amount of planned plant diversity. 
This diversitv is in the form of extra 
or more versatile machines and extra 
or more highly skilled labor. Also it 
the that can be 
offered customers with a given vol- 
ume of finished stock and the turn- 
over or cost of carrying that stock. 


determines service 


There is then an opportunity dur- 
ing periods of expansion to inadver- 
tently increase, either temporarily or 


indefinitely. the already great di- 
versity of industry requirements. On 
the other hand, knowing national 


buying habits, it is possible in such 
times to take steps to narrow or con 


solidate the field with obvious bene 


fits in better service. greater flexi- 
hilitv. and reduced cost. Undoubt- 
edly. such considerations have mo- 
tivated the present interest regarding 


the popularity of the various stand- 
ird voltages 

lo give an answer to such a broad 
One 
analysis of manu- 


Such a ree- 


juestion is not easy. possible 


ipproach is) an 


facturers’ sales records. 


ord may give a reasonably accurate 
pieture if: 

1. The 
broad national 
ive so that the results are not affected 


by the weight of sales to only 


y 


manufacturer has a suffi- 


iently sales over- 


a lew 
large pure hasers. 


2. The sales period analyzed is 
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long enough to minimize the weight 
of the individual customer’s purchas- 
ing habits. 

3. The volume of sales analyzed is 
sufficiently large to give assurance 
that the two factors mentioned above 
have been effectively averaged out. 

!. The period analyzed is one of 
broad national expansion so that all 
areas of the country are well repre- 
sented, 


It is felt that a sampling of orders 


from a large company, such as the 
General Electric Co. taken dur- 
ing the vear 1947 gives a reason- 
ably representative picture of the 


buving habits of distribution trans- 


former purchasers with respect to 
The results of this analysis 
Fig | 
charts analyze a sampling of more 
150.000 distribution transform- 


1947. 


only transformers purchas d by the 


voltage. 
are shown in and 2. These 
than 


ers ordered in They include 





The types 
the 
have 


privately owned utilities. 
of transformers purchased by 
Rural Electric 
been purposely omitted because of 


Cooperatives 


the added weight they would give to 
the higher voltage classes, particu- 
larly the 7.200-v class. 


Popular Sizes 


The proportion of the total sample 


ordered in each kva size, is shown 


sample by kva is irrespective of volt- 


and the distribution of the 
age. Also, this chart provides an 
interesting verification for the elimi- 
nation of the 13 and 73 kva sizes in 
the EEI-NEMA Fourth Report. 

The popularity of various voltages 
to the kva 
smaller transformers 


is related size. For ex- 


amp!e. are 
likely to be used more frequently on 
rural lines than on urban systems. 


these transformers 


Usually. 
the higher 


are In 
It is also 


classes. 


voltage 








Fig 2—1947 COMPARISON of purchases for different sizes of distribution transformers in terms of primary voltege: (A) 1'2-5 
C) 25-50 kva; and (D) 75-109 kva 


(B 7'2 15 kva; 
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likely that more of the smaller units 
be purchased than of the 
larger sizes. This is particularly true 
of the last few vears. If all sizes were 
lumped together, it is quite likely 
that too great an emphasis might 


would 


again be given the higher voltage 
classes. For this reason, the analysis 
of the sampling has been separated 
to show the relationships for 14 
through 5 kva, 74 through 15 kva, 
25 through 50 kva and 75 through 
100 kva. respectively in Fig 2. 

bench 
which to obtain some indication of 


lo establish a mark from 


the trend of purchases, a sampling 
100.000 units 


is shown in the bar- 


than 
chased in 1941 
diazram Fig 3. 

The facts the 
charts, within the limitations of the 


of more pur- 


are evident from 


data from which they were obtained. 
Although 


not possible, some findings can be 


elaborate conclusions are 








Ratings are inclusive 





stated with reasonable assurance. 
These are: 

1. The predominant voltage classes 
in 1947 and also in 1941 were 2.400 
and 7.200. For 1941 the 6.900 and 
7.200-v ratings are considered as one 
class. 

2. The 2.400 and 7,200-y classes 
have continued in favor over the six 
veal period. 

3. There has been some increased 
use of the 7.200-v class in 1947 as 
compared with 1941. particularly in 
sizes 7} through 50 kva. 

l. There has been some relative 
decrease in the use of the voltages 
between 2.400 and 7.200 v. 

Based on these conclusions. util 
ities should give serious considera 
tion to the 2.100 and 7.200-v_ distri- 
bution transformers if they are seek 
ing easy interchange of equipment in 
times of erisis. maximum service 
from manufacturers’ stock and equip- 
ment most likely to have the mini- 
mum price over the years because of 


volume production 


chased, 
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Fig 3—1941 COMPARISON of purchases for different sizes of distribution transformers 


in terms of primary voltage: (A) 1'2-5 kva 
kva. Ratings are inclusive 


B) 7'2-15 kva; (C) 25-50 kva; and (D) 75-100 


Inspecting Transfer Equipment in Duplicate Service 


| MPORTANT CUSTOMERS having dup 
licate service from an eastern utility 
are often provided with automatic 
transfer equipment. So vital is serv- 
ice continuity in such cases that spe 
cial care has been taken to insure reg 
ular and thorough joint: inspection 
by the utility meter and construction 
departments. The meter department 
is responsible for the testing and 
setting of all relavs in connection with 
these — installations This 
stocking all required spare parts. 


includes 


Routine Inspections 


Inspections of routine type are 


scheduled = mouthly These involve 


testing both normal and emergency 
2.5-kv services with a neon tube and 
checking as to whether all control 
circuits are alive. The circuit breaker 
is not operated, but the time to trans 
fer is measured by having the con 
struction man hold the oil breaker 
closed. while the meter department 
man opens the control switch which 
de-energizes the relay. and by using 
a stop-wat h obtains the time in see- 
onds for the trip coil to operate. 


74 


Unless conditions are urgent, clean 
ing and lubricating the relay and cit 
cuit’ breaker mechanism = are post- 
poned to a semi-annual inspection set 
for February and August. Control 
switches are always required to be 
opened before cleaning and lubrica- 
tion work is started. Care is taken to 
open the control switch to the trip 
coil first. On routine inspections all 
positions of relavs, targets, ete, are 
reported “as found”. unless otherwise 
called for. It is assumed that all such 
equipment will be left in normal posi 
tion: but if this cannot be done the 
fact is noted by the inspectors, By 
this procedure no interruption of the 


( ustomer s service occurs, 


Throw-over Inspections 


In these semi-annual check-ups the 
breaker is tested in actual operation. 
All relays and 
cleaned and lubricated. Bearings of 


linkages 


breaker operation are cleaned, both 


mechanisms are 


mechanical involved — in 
inside and outside. and also lubri- 
cated before the breaker is operated. 
This gives the light bearing oil used 


an opportunity to work in. The 
breaker is then operated by opening 
the holding coil circuit in the relay 
and measuring the time from this in 
stant until the switch transfers the 
load to the emergency supply. The 
time is measured by stop-watch and 
on this svstem is scheduled between 
six and eight seconds. If it becomes 
necessary to have several operations 
to adjust the timing. the load is pur- 
posely left on the emergency feedet 
and the timing checked by the opera- 
tion of the trip coil only. After the 
work is done. it is required that the 
load be restored to the regular feeder 
With this method there will be but 
two interruptions to the customer’s 
service. 

Every two vears. at the time of the 
regular periodic throw-over  inspec- 
tion the tank on the oil cireuit breaker 
is required to be lowered. and the 
oil tested. Before any test is started 
the utility's maintenance supervisor 
makes arrangements with the cus- 
tomer for the necessary momentary 
interruptions of service involved in 


throw-ovet tests, 
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Loading for Meter Tests 
Controlled Automatically 


Differential scheme acts through rotating con- 


tacts to relay the correction for discrepancy 


between fluctuating and desired wattsecond rate 


ACTORY TESTING of thermal 
Prana meters requires the accu- 

rate holding of loads for extended 
periods of time. Manual load hold- 
ing. originally employed for — all 
Lincoln demand meter testing. has 
now been superseded by automatic 
load control for most watt demand 
meter testing. 

Phe circuits employed in automatic 
load control are shown schematically 
in Fig 2. These circuit elements are 
the same as are employed in manual 
load control* except that the indicat- 
ing wattmeter is replaced as the sec- 
ondary standard by a watthour meter 
element whose rate of rotation is 
ompared to that of a synchronous 
motor, 

Deviation of the watthour meter 
speed from that of the synchronous 
motor. due to too high or too low load 
in the circuit, operates through con 
tacts to lower or raise the load = to 


correct for the deviation. 
Load Control Element 


\ schematic representation of the 
load holding element is given in Fig 
} A small 120-v. 60-evele svnchron- 
ous motor. operating at a speed ol 
210 rpm. is geared down to rotate 
a contact-carrying disk at a speed of 
| rpm. 

\ 120-v. 
constant of 510° watt-see per disk 


revolution. is geared down 20073 to 


lj-amp meter. with 


rotate a contact arm concentrically 
with and in the same direction as the 
At O00 w. or 


100°, load, on the watthour meter its 


contact-carrving disk. 


speed would be 600 w 540 watt-sec 
per revolution or 109 rev/sec; at 
this load. then. the contact arm would 
also rotate | rpm and there would 


be no relative motion between the con- 


* See “Thermal Demand Meters Gang-Tested and 
Checked,” Eleetrieal World, April p 
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Chief Engineer 
Lincoln Meter Division 
Sangamo Electric Co 
Springfield, Ill 


tact arm and the contacts driven by 
the synchronous motor. 

Four contacts are carried by the 
motor-driven disk. The two contacts 
which directly lead and lag the meter- 
driven contact arm serve, respectively. 
to lower or raise the load. The other 
two contacts, which close only if nor- 
mal operation fails to correct the 
load. are limiting or protective in 
action and the closure of either one 
acts to open the load circuit. As these 
two last contacts are tied together. 
only three slip rings are required to 
collect the circuits from the contact 
disk The meter-driven contact: arm 
is grounded to the train through its 
bearings. Since the meter element 
operates only at 400°C load, the con- 
ventional upper and lower bearings 
are replaced by conical pivots run- 


ning in ball bearings. 
Sequence of Operations 


In order to operate with the control 
circuits grounded at the contact arm, 
an isolated 120-v supply is provided 
by a small 240°120-v transformer 
excited from the 240-v line. Two 
small pilot relays. electrically inter- 
locked to prevent simultaneous op- 
eration. are energized by this circuit 
through the contacts of the load hold- 
ing element to repeat the position of 
these contacts. These pilot relays. in 
turn. energize two larger relays which 
repeat, at a power level, the position 
of the pilot relays and the load-holder 
contacts. 

Thus. if the load at the watthour 
meter element is greater than 600 w, 


the central contact arm advances. rela- 


tive to the contact disk. until it makes 
contact with the leading contact. This 
through — the 
normally closed contacts of the “raise 


completes a circuit 
load” pilot relay and energizes the 
coil of the “lower load” pilot relay. 
The operation of the “lower load” 
pilot relay, in turn, completes a circuit 
through its normally open contact 
to energize the “lower load” powe! 
relay. When the “lower load” relay 
operates, it immediately reduces the 
load by 10° and simultaneously 
starts a motor which drives the load 
control variac in the direction to re- 
duce load. 

When the load to the watthour 
meter element is reduced sufficiently, 
the load holder contact opens, deen- 
ergizing the pilot and power relays, 
restoring the increment of load which 
was dropped while the “lower load” 
power relay was energized: but leav- 
ing the load control variae at a some- 
what lower setting than before. Con- 
versely. if the load on the watthour 
meter element is less than 600 w, 
causing the trailing contact to close, 
the “raise load” pilot and power re- 
lavs operate to add a 10°% load in- 
crement and to rotate the load con- 
trol variae in the direction to increase 


load. 
Load Circuits 


The addition or subtraction of a 
10‘¢ load increment is aecomplished 


by means of an auxiliary 


loading 
transformer whose primary is excited 
in parallel with that of the main load- 
ing transformer and whose secondary 
is connected in series with that of the 


When the 


“lower load” relay is energized. this 


main loading transformer 


series connection is subtractive: 
when the “raise load” relay is ener- 
vized, it is additive to the output of 


the main loading transformer; and 


75 





FIG 1—METER-TEST loading controlled automstically between racks of thermal demand meters: front (left), rear (right) 


either relay is energized, the push button, (Fig 2), energizing 


Is complete, the load holder takes 
of the auxiliary transformer — the cut-out relay which locks in me- | over control of the load. 

the relavs to make it) chanically. The phase and magni 

series impedance to the — tude of the load is then adjusted so 

¢ circuit. The two power relays that 600 w= will be applied to the If the load has not been properly 

vechanically interlocked to pre-  watthour meter element of the load set to within 

vent the short circuit which would — ho!der. Potential is not applied to | 

| 


Protective Features 


approximately 10‘¢, 

lus or minus, of the 600 w required 
occur if. through some relay or cir- the load-holding element. however. 'y the load holder. the 10°: change 
cuit: fault. both relays were closed until after this load is set. The poten of | 


vad which occurs when one or the 
simultaneously. A) resistance-capaci- 


tial switch is then closed, energizing other of the load holder contacts is 
tance shunt across the primary of the — the potential circuit relay from the — closed will not be sufficient to stop 


auxiliary loading transformer is en isolated 120-v circuit. which in turn er relative motion between the 
ployed to suppress sparkir of the applies 120 v from the line to the ntact arm and the contact disk of 
relay contacts watthour neter and synchronous load holder. Unless the load 
d set of contacts on each = motor of the load holder and 120 \ control variae drive can operate 
relay operates a reversible from the isolating transformer to the quickly enough to correct this condi- 


' : : ; 
lase motor whieh drives the — pilot and power relay circuits. This tion, this relative motion of the load 


mtrol variac through a large — relay supply is held open until the holder contacts will) continue until 


duction. A friction clutch, ine load holder potential circuit is ener- ne of the outside, or limit. contacts 
d in this drive. permits manual vized. since the load holder might f the disk is grounded. When this 


ment of this variac. he left from a previous operation with urs. the release coil of the cut-out 


one contact closed, in which event — relay is energized. opening the 240-v 

Starting Load Holder ; : 7 oe 5 I ; 
the motor drive of the load control — load circuit. A similar protective a 
iarting the automatic load hold- — variac would tend to upset the load — tion occurs if, 


during a test. due 
quipment. the 240-y circuit is « fast as it was established manually. — either to abnormal line vollage varia- 


‘d by momentary closure of the | As soon as this sequence of operations — tion or ¢ ort on n lit, the 
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load holder is called upon to correct 
a load variation in excess of its cor- 
rective capacity. 

This cut-out feature is 
not only to protect the meters under 
test but, especially, to prevent dam- 
age which would result to the contacts 
of the load holder if it attempted 
to drive past the limit contacts. A 


necessary 


similar consideration explains why 
the isolating transformer is excited 
from the load of the cut-out 
relay. If potential only were applied 


side 


to the load holder, the synchronous 


motor would continue to drive the 
contact disk with the contact arm 
stationary, which would result in 


damage to the contacts; but since the 
relay through which potential is sup- 
plied to the load holder is energized 
from the isolating transformer, open- 
ing of the 240-v line also removes the 
120-v line from the load holder. 
Since the load held the load 
holder is set by the constant of the 


watthour meter, the supply frequency 


by 


of the synchronous motor, and the 
ratios of the gearing by which the 
two motions are compared, the load 
which will be held, at the load holder, 
can be changed only by changing one 
of these factors. 
these can be changed readily and re- 


Practically, none of 


course is taken to varying the rela- 
tion between the actual load and the 
corresponding load at the watthour 
meter element. Thus, using the load 
holder in conjunction with the 25 5. 
50.5. and 100/5 current transformer 
would provide operating points of 5. 
10, and 20 times the basic load of the 
load holder: i.e.. in addition to 600 w, 
obtainable without the current trans 
> kw. 6 kw. and 12 
kw at 120 v, and corresponding loads 
at other 


ally controlled. 


former. loads of 


voltages. can be automatic- 
As this range of loads 
includes both half-seale and full-scale 
for 15 and 50-amp Lincoln watt de- 
mand meters, it provides for a large 
percentage of meters tested and the 
was made, and 


original installation 























FIG 2—AUTOMATIC load holding circuits 
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are shown schematically 


justified, with this relatively inflexible 
sé hedule of loads. 


Subsequently, however, an aux- 
iliary multi-range current  trans- 
former was provided to supply addi- 
tional load control ranges. This 
transformer, built as an autotrans- 
former, carries as its secondary bur- 
den only the load holder and the 


sraphic demand meter associated 


with it. Its primary connections are 
selected by a 12-position switch, giv- 
ing 12 different load which 


be held. ranging 


values 


can from 187.5 w 
to 1.500 w. when it is connected di- 
When this auxiliary 


transformer is excited from 


rectly in the line 
current 


the secondary of the 3-range current 


transformer, these values may be 
multiplied by 5, 10, or 20, giving in 
all. after eliminating duplications 


and loads outside the capac itv of the 


main eurrent transformer, some 36 

load values. at 120 v, ranging from 

187.5 w to 12 kw. 
1 


creases the flexibility 


This vastly in- 
of the svstem 
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and permits the automatic control of 
almost any load the testing equip- 
ment is called upon to supply. 


Accuracy Considerations 


The average load held depends up- 
on the accuracy of the watthour 
meter element calibration, upon the 
frequency supplying the synchron- 
ous motor, and, of course, upon the 
accuracy of any instrument. trans- 
formers between the load and the 
watthour meter element. The accu- 
racy of the watthour meter is. for 
practical purposes, the accuracy with 
which it can be calibrated at the op- 
erating point. since the mechanical 
load of the contacts is negligible and 
the normal variations of power factor. 
voltage, and temperature are slight. 
Supply frequency to the synchronous 
motor is. in general, accurate to 
015°: but under abnormal fre- 
quency conditions correction of 
meter calibration may be made on 
the basis of observed frequency 
drifts. At worst. instrument. trans- 
formers may introduce a small con- 
stant error for which correction can 
readily be made. 


Effect of Load Averaging 


While the instantaneous load may 
vary by opproximately 10°7, the load 
holder tends to hold the average load 
constant. The integrated error neces- 
sary to produce corrective action is 
represented by the distance the con- 
tact arm must rotate from its mean 
position to make contact with either 
of the motor-driven disk contacts. 
The design of this equipment, based 
upon a compromise between fre- 
quency of contact operation and ac- 
curacy. is such that contact is made 
and corrective action taken when the 
integrated error of the load is ap 
proximately 500 wattseconds. 

The effect of a maximum integrated 
error of 500 wattseconds in_ the 
average load. in terms of its effect 
upon the watt demand meters under 
test. mav be evaluated by consider- 
ing how rapidly a thermal demand 
meter can follow a changing load. 
4 15-minute meter changes its indi- 
cation at a maximum rate of approxi- 
mately |‘ per second of the dif- 
ference between actual and indicated 
load. If. then. the load deviates from 
600 w until an integrated error of 500 
watt-sec exists, the maximum change 


in meter indication will be 4c per 
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FIG 3—AUTOMATIC load holding control element based on differential action of contact 
bearing disk driven by synchronous motor and contacting arm driven by watthour meter 


second of 500 watt-see which is 14 w 
or 0.2'¢ of 600 w. Thus, under the 
most unfavorable conditions. an ac- 
cumulated error of 500 wattseconds 
in the average load cannot affect a 15 
minute meter by more than 0.2% 

nor a 30-minute meter by more than 
0.17. In actual operation the graphic 
watt demand meters associated with 
each equipment show no appreciable 
fluctuation in the record while the 
load is being held automatically. 


System Stability 


The addition or subtraction of the 
10° increment of load when correc- 
tive action is taken by the load holder 
serves a dual purpose. By immedi 
ately over-correcting the load it pre- 
vents the integrated error from ex- 
ceeding 500 wattseconds and at the 
same time stabilizes the system which, 
if the load control variac alone were 
used to correct load. would be highly 
unstable. 

The adjustment of the load con- 
trol variae. in turn, however. tends 
to follow load drifts. and thereby re- 
duces the frequency of operation of 
the contacts. 


Performance Results 


The original installation of this 
type of automatic load control was 
made in 1940 and has been in con- 
stant use since that time. Subsequent 
installations have differed from the 
Mainte- 


original only in details. 


nance of the equipment as a whole 
has been almost negligible with the 
exception of wear of the pilot relays; 
this particular problem appears to 
be a function of the relay design 
rather than general design of the 
equipment as a whole and it is ex- 
pected that a satisfactory solution to 
the problem by the relay manufac- 
turer will be available in the near 
future, 

While no exhaustive comparison of 
this method of load control with 
other automatic types is available, 
experience in the engineering depart- 
ment with a system based on the 
ise of a contact-making dynamometer 
type wattmeter has indicated that this 
latter equipment requires consider- 
ably more attention, both during 
test and as maintenance, than does the 
factory control equipment. On the 
other hand, automatic load control. 
based on a contact-making Kelvin 
balance wattmeter. has been em- 
ploved successfully for factory  test- 
ing of Lincoln thermal demand meters 
in Canada for some vears. The use 
of one of the various types of auto- 
matic voltage regulating transformers 
voltage regulators 
would. it is felt, be a valuable ad- 
junct to manual load holding, but, 


or electronic 


of itself. can not be considered as a 
fully automatic system since the load 
would be subject to drifting as cir- 
cuit impedances change with load or 
temperature, 
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Coordination of Distribution Protection 


IV—Lightning and Transformer Protection 


PROTECTION | for 


usually 


IGHTNING 
distribution 
consists of three fundamental 


circuits 


elements: 
1. A surge voltage measuring de 
vice that acts to close a high speed 
by-pass when surge voltage exceeds 
a predetermined amount. 
2. The 


short circuiting element. 


high-speed by-pass on 

3}. Some means of opening the by- 
pass circuit after the surge has 
passed 

Because all of these elements may 
not be incorporated in the lightning 
protective device itself. and because 
the time intervals to close and open 
the high-speed element are not the 
same for all schemes. the details of 
lightning protection hecome impor 
tant in the 

Three types of lightning protective 


coordination picture. 


devices are in general use: (1) Plain 
spill gaps. (2) expulsion gaps or at 
resters }) valve arresters. All of 
these devices combine the voltage 
measuring and high speed short cit 
euiting elements in some form. of 
Differences, other than 


those in the surge break-down valves. 


spark fap. 


lie in the means of opening and time 
of opening the “by-pass circuit” 
These are compared in Table I. 
Fable I shows that where plain 
spill gaps are used for lightning pro- 
tection some means for rapidly open 
ing and reclosing the circuit must be 
provided. This can be nicely handled 
bv a selective fuse breaker coordi- 
nation scheme or by any means of 
rapid opening and reclosing such as 


repeating fuses. automatic circuit re- 


Based « 


Texas 


vaper by author before University of 





Distribution Conference 
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ning protective devices to distribution circuits. 


distribution transformer protection compared, evaluated. 


CHASE HUTCHINSON 


Electrical Engineer 
Ebasco Services, Inc 
New York, N. Y 


TABLE | —Comparison of Lightning 
Protective Devices 
eae eee einem 

| 
Plain 
Item Spill | Expulsion Valve 
Gap Arrester Arrester 


Means of opening None |Expulsion {Voltage 


high speed by-pass Action Sensitive 

element Non-Linear 
Resistor 

60-cycle ground Yes Yes No 

fault current 

Time to open high Oto Duration of 

speed by-pass cycle Excessive 

element Voltage 


TABLE II —Characteristics of Lightning 
Protective Devices 


Expulsion Valve 


Plain Spill Gaps Arresters Arrester 


Self-clearing Self-clearing 
0 to 1-cycle No power 


Non-self-clearing 
Stopping power 


follow usually de power follow follow 

pends upon circuit 

switching 

Restoring service Minimum power Must be and re- 
follow current main hermeti- 


cally sealed 
Surge current 
limitations 
Total Cost 


Birds Erosion 


urge current 
mitations 
Charging and 


j 
Control of gasses 
particularly if arc is leakage currents 
permitted to last for 

more than say 8 or 10 

cycles 


Total cost Moisture 


Total cost 


closers or automatic reclosing circuit 
breakers. 

Expulsion arresters function sim- 
ilarly to plain spill gaps except that 
after the gap spills over, the resultant 
60-cycle power arc, because of con- 
tact with deionizing materials, gen- 
erates a large amount of gas which 
acts like an expulsion fuse to “blow 


Fundamental considerations in selection and application of light- 


Two philosophies of 


Prob- 


lems of protection with banked secondaries. Conclusion of series. 


out” the are. But, the 60-cycle 
ground fault current that flows for 
say 0 to 1 cycles may trip instan- 
taneous over-current devices. An ob- 
vious remedy is to insert about 2- 
cycles delay in the instantaneous trip 
circuit. Further, if expulsion arrester 
60-cycle ground fault current flows 
through small fuses it may damage 
the link possibly causing rupture. In 
this case the correct place for the 
lightning protective device is on the 
line side of transformer fuse. 

It is outside the scope of this pape1 
to discuss all of the problems in- 
cident to each type of lightning pro- 
tection. However. some of the salient 
points which should be considered 
are given in Table IL. 

Within practical operating limits. 
the protection afforded distribution 
equipment by each of the listed types 
when properly applied can be taken 
as equally effective for lightning 


surges usually encountered. 


Transformer Protection 


Where lightning occurs frequently. 
protection against abnormal surge 
voltage is perhaps the most necessary 
distribution transformer protection. 
However, not all parts of the coun- 
try have the same amount of light- 
ning. Some areas. notably much of 
the west coast. find no economic jus- 
tification for self-clearing lightning 
protection, There are border line 
areas. where economic justification 
for lightning protection seldom indi- 
cates more than plain spill gaps for 
distribution transformers. 

Where lightning protective devices 
are used the protective device ground 
wire should be connected to the 
multi-grounded common neutral wire 
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Fuse Blowing or 








FIG 1—FUSE BLOWING RATE and 


Assn member companies tor period of one year 


and the transformer tank (gapped by 
some companies). 

Overload or over-current  protec- 
tion of the distribution transformer 
is a complex problem. Viewed from 
the primary side, there are two phil- 
Protect 
line from transformer and secondary 
faults. 2 


secondary 


osophies of protection: 1 


protect transformer trom 
faults. ie 
overload protection. 
The first 
from the fact that many transformer 


transforme! 


philosophy is derived 


and secondary faults can be burned 
off if a large enough primary fuse is 
used. If the transformer or secondary 
fault does not burn off, the only pro- 
that 
keep the primary line 
faulted by 
results in a relatively large primary 
it dictates the 
use of some kind of secondary 


tection justified is needed to 


from being 
transformer failure. This 
fuse. [In many cases 
pro- 
tection to keep secondary faults from 
Small 


primary fuses are frequently blown 


damaging the transformer. 
by surges. Use of large fuses usually 
reduces the number of blown fuses. 
Shown in Fig 1 is one year’s experi- 
ence of several 


companies — using 


Various minimum. sizes of trans- 

former fuse. It is probably indicative 

of results which can be obtained. 
The second philosophy dictates 


use of a primary fuse, just enough 
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aide. 


Transformer Failures -PRercent 


transformer 
companies using various minimum sizes of transformer fuse 


Note: Numbers beside points 


indicate company 










Percent fuse blowing =P 
Percent transformer failures | 


‘50 percent of 


bk a a ideal 


4 5 € 8 10 


several 


failure 


rate experienced by 
Data from Pennsylvania Electric 


larger than maximum expected load. 


to prevent undue fuse blowing and 


just below the damage curve of 


transformer. The only disadvantages 
of such a philosophy are: (1) That 
the fuse curve does not parallel the 
transformer heating curve, (2) small 


primary fuses unless especially de- 


signed may blow on surge currents. 
and (3) faults on the secondary may 
not produce enough primary current 
to blow the 


The range of primary currents due 


fuse. 

to faults on the secondary of a dis- 
tribution transformer is quite wide. 
It varies from a maximum value with 
21)-y 


als. to a minimum value which oc- 


faults, at transformer termin- 


curs at the most distant customer 


with 120-v fault on meter. Shown in 
Fig 2 are the two impedance pictures 
for these extreme values. Note that 
for 120-y 240-9 


the transformer should be treated as 


faults on winding. 


a 5-winding unit. Typical imped- 


from which individual wind- 


ances 
ing impedances can be computed are 
in Table III. 
Referring again to Fig 2. note that 
primary fuse 
254° of trans- 
protect the 
secondary 


1 
shown 
a transformer even 
when as small as 


former rating cannot 


transformer against all 
faults. Note 


short time 


transformer 
curve 


how the 


heating sweeps 





TABLE III. - Winding Impedances of Typical 


Distribution Transformers 


H 








A 2400 vB & € 120 v each 


Inst A to B & C In Series A to B or A to € 





Plate 
Kva IR xX) %1Z 
IR IX Z) (1) (1) (1) 
1hy 2.45 82 59 3.67 29 3.80 
3 1.95 106 22 29 1.27 3.18 
5 183 1.33 ? 2.74 1.60 3.16 
The 1.78 1.55 é 267 186 3.25 
10 1.6 1 9 2.31 2.50 1.91 314 
15 1.57 173 234 2 36 2.08 3.14 
25 1.52 4 54 2.298 ‘ 3.34 
37 1.31 64 294 1.95 3.17 3.72 
5¢ 1.10 08 2.36 1.65 2.5¢ 3.00 
75 1.19 t 3.06 1.79 3.38 3.82 
100 1.12 3 3.21 1.68 3.60 3.98 
150 1.03 4.35 4.48 155 5.25 5.45 
200 1.02 1.45 | &S$7 | 0.53 | 5.38 | $.55 
A 7,620 v B & € 120 v eech 
1! 2.53 114 278 380 1.37 4 
3 2.38 1.39 7é 3.57 1.67 394 
5 216 1.38 2 56 324 1.6 3.64 
Thy 2.04 1.67 263 3.06 2.00 3.66 
10 1.75 159 236 262 1.91 3.24 
15 1.63 1.60 229 244 1.92 3.10 
25 1.58 2 ) 54 2.37 2.40 3.36 
37 1.30 2.01 2.39 1.95 2.42 10 
5¢ 1.28 1.92 2.28 1.92 | 2.30 3.00 
7s 1.22 | 2o 3.15 183 3.48 3.93 
100 No tests available 
150 1.10 3.83 3.98 1.65 4.60 4.89 
200 0.977 439 450 1.47 5.27 5. 4¢ 
A 14,400 v B & ¢ 120 v each 
3 No tests available 
5 2.3( 1.10 2.54 3.45 1.32 3.69 
1 2.04 1.31 2.42 3.0¢ 1.57 3.45 
15 1.76 1.69 2.44 2.64 2.03 3.32 
5 13 1.83 237 2.25 2.20 3.14 
37/9 No tests available 
5< 1.20 1.98 2.31 180 238 2.98 
75 1.22 3.49 3.7 1.83 4.19 4.57 
100 1.19 4.18 4.35 1.79 5.03 o.30 
150 1.04 4.14 4.2¢ 1.56 4.97 5.20 
200 1.06 4.58 4.70 1.59 5.50 5.73 





1) These values are based on instruction plate kva 
rating 
LV —120 240 480 tested on 480 V 
Data from W E Co 


across the fuse characteristic. Sim- 
ilarly, if the 


are aerial cable, there is a problem 


secondary conductors 
of protecting the conductor insula- 
tion from thermal damage. 

Roughly speaking, the character- 
istic of the primary fuse or secondary 
fuse has a slope of 2 on log paper 
and gradually changes its slope as 
the rate at which heat is transferred 
fusible link to adjacent 
metal parts and to air approaches 
the rate of heat release. The effect is 


from the 


to increase the slope of the charac- 
teristic curve until it reaches infinite 
time which usually is assumed in the 
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FIG 2—PRIMARY FUSING for 15-kva 
transformers, based on zero primary regulo- 
tion. Note that a primary fuse as small as 
254% of transformer rating cannot protect 
transformer against all secondary faults 


order of 1.000 see at the rated cur- 
rent. From this it is evident that 
design of an inexpensive fuse which 
completely transtormer 
and does not restrict its load ability 


is a difficult problem to say the least. 


prote ts a 


The “completely self protected” 


transformer which is offered by sev- 
eral manufacturers” attempts to solve 
this problem by making use of a 
vroup of coordinated protective ele- 
ments, 

1. A primary fuse which opens 
with currents in the order of 800% 
of transformer rating 


2, A secondary 


circuit breaker 
which: 
(a) Functions partly by secon- 
dary current. and 
(b) Partly bv transformer oil 
temperature, 

Such transformer over-current pro- 
tection avoids serious” transformer 
damage due to overloads. There is 
however some unavoidable loss of 
transformer life each time the secon- 
dary breaker opens on low current 
faults or over loads. One main objec- 


tion to this form of protection is the 
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fact that in some cases following se- 
vere overload. the transformer can- 
not be immediately returned to serv- 
ice, ie by immediately placing trans- 
former back in service serious loss 
of insulation life and possibly burn- 
out would occur. This poses the ques- 
tion—Which is to be saved—the load 
or the transformer? 


Secondary Banking 


If several single-phase secondary 
systems supplied by a common pri- 
mary phase conductor be connected 
together to form a secondary bank, 
at least two highly desirable charae- 
teristics are obtained. namely: (1) 
Substantial reduction in flicker volt- 


age effects at end of secondaries. (2 


the load can often be carried when 
one transformer is out of service. 
Because of load diversity. this con- 
nection reduces the cost of load abil- 
ity for equal voltage drop perform- 
ance, compared to radial secondaries. 
But it does have a more complex 
overcurrent protection problem than 
is encountered on radial secondaries. 
In case a transformer is out of serv- 
ice. adjacent transformers not only 
feed their own secondaries, but also 
one-half the secondary that has no 
supply transformer. Hence subnor- 
mal voltage will oceur under such 
onditions. Vow if the secondary 
having no supply transformer is 
faulted. perhaps by its transformer. 
the impedance to the fault as viewed 


from an adjacent transformer is 


double the 


radial operation as shown in Fig 3A. 


nearly impedance for 
If the fault occurs at the radial end 
of secondary on an end transformer 
or on the primary side of an end 
transformer the situation is aggra- 
vated. Then the adjacent transformer 
must pick up the entire load of the 
transformer that is out of service. 
One common. solution consists of 
connecting the various secondaries 
together through fuses whose size is 
a function of the smaller adjacent 
transformer as shown in Fig 3B. 

One writer* on this subject sug- 
vests the following precautions when 
establishing such banks: 

1. All transformers whose secon- 
daries are to be interconnected in 
one secondary bank must be con- 








FIG 3—BANKED SECONDARY system 
(A) experiences subnormal voltage if one 
transformer is “out” and adjacent units must 
serve load of own secondary and '2 of one 
in trouble. One solution (B) is to connect 
secondaries through fuses sized to smaller 
adjacent transformer. Some fransformers 
C) have primary “weak link” protection and 
two secondary breakers, each, in effect, pro- 
tecting secondary between transformers 


nected to the same phase of the pri- 
inary circuit. 

2. There should be no more than 
one size difference between adjacent 
transformers. 

}». Sectionalizing fuses should be 
se'ected to have a rating approx- 
imately equal to the ampere rating 
of the smallest adjacent transformer. 

1. The size of the sectionalizing 
fuses should he checked from the 
standpoint of their ability to clear a 
line-to-neutral fault at the farther 
end of an adjacent secondary. This 
may require reducing the size of the 
sectionalizing fuse or shortening the 
length of secondary runs. 

>. Hf possible, the sectionalizing 
fuse should be at least as large as the 
largest’ service-entrance fuse. and 
preferably one size larger. 

\ few transformers having both 
primary weak link protection and 
two secondary breakers have been in- 
stalled on single phase banked secon- 
daries as shown in Fig 3C. Each 
circuit breaker, in effect. protects the 
secondary between its transformer 
and the adjacent transformer. Chief 
advantage of this scheme is fact that 


* Banked Secondities and Secondary Networks,” by 
P E Brenner, General Electric Review.”’ July 1940 








Distiihition Joclay, 


all protection is packaged in trans- 
former, consequently there is not the 
opportunity for error in size or loca- 
tion of fuses that exists in fused 


banks. 
Protection of Meters 


Modern single-phase meters used 
for residential metering are capable 
of carrying short time over loads of 
350° of rating without thermal 
damage and with only slight accuracy 
impairment during the overload pe- 
riod. Thus, over-current protection 
of meters is not ordinarily considered 
a problem. 

While the voltage magnitude of 
lightning surges on secondary con- 
ductors is seldom high enough to 
damage equipment, there are occa- 
sions when substantial surge currents 
may pass through meters. Such high 
unidirectional currents set up strong 
magnetic fields which may perma- 
nently affect strength of meter mag- 
nets. Recent meters avoid this diffi- 
culty by use of special magnetic ma- 
terials, by copper plating the mag- 
nets or by placing conducting shields 
in critical places. One company re- 
ported adequate shielding by placing 
an aluminum cover over the usual 
glass cover. One manufacturer re- 
cently placed a small spill gap in the 
meter case which limits surge volt 
ige across current and pote ntial coils 


to values below insulation streneth 


Ribbon Anode 


% 
I OR PROTECTING buried metal struc- 
tures from corrosion by means. of 
cathodic protection i ribbon type 
anode of magnesium has been de 
veloped by The Dow Chemical Co.. 
Midland. Mich 


Was designed for use 


This form of anod 
primarily in 
high resistivity soils where cast 
anodes may not be practical because 
of the latter's low-current output 
under such conditions. 

The new anode has a cross-section 
of $x? in. and contains a centrally 
located core of iron wire to facilitate 
making permanent electrical connec- 


tions and to prevent possible segre- 
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Interruptions to service having a 
duration in the range of } to } sec 
are objectionable only if a device 
stops when such an interruption oc- 
curs. Only two devices of such char- 
acter are in common residential use 
today. ie some older varieties of 
fluorescent lamps and vapor lamps. 

Customers having control equip- 
ment utilizing under voltage release 
feature can obtain the benefits of 
immediate reclosing when control 
devices are equipped to ride through 
the momentary lack of voltage. In 
the case of induction motors this can 
be obtained at moderate cost. For 
synchronous motors effective coordi- 
nation usually involves opening the 
held circuit and in effect restarting 
the motor. This may involve removal 
of the load. Therefore. where the 
synchronous motor load is a substan- 
tial percentage of the circuit load. it 
is necessary to disconnect the syn- 
chronous motor immediately to pre- 
vent it from acting as a generator 
and sustaining an otherwise transient 
jault while the substation breaker is 
open, 

Usually smaller induction motors. 
having magnetic starters, are in the 
majority. Some simple and inexpen- 


sive coordination methods are listed: 


Three-Wire Control, Across-the-Line 
Magnetic Starters 


|. Line Fuse Overload Protection 


Change push-button station to two 





wire control and substitute a simple 
snap switch for the push-button sta- 
tion. When changing from three- 
wire to two-wire control be = sure 
over-current or other protection is 
not lost. Alternative scheme replace 
push-button station with time delay 
push-button station, 

2. Manual Reset Thermal Overload 

Protection 


Same as Item | above. 


Autotransformer 
Starting-Compensators 


Change undervoltage release coil 
to time delay undervoltage release. 

Present versions of mercury and 
sodium vapor lamps are quite  sus- 
ceptible to voltage dips and transient 
outages. With suitable ballast devices 
voltage dips reaching 70‘ of normal 
voltage do not cause the lamp to go 
out. Once the lamp is out it has to 
cool partially and then go through 
its starting eycle again. 

Svechronous clocks are of two 
tvpes—self-starting and manual start- 
ing. Both types are usually equipped 
with an indicator that appears when 
an interruption or severe drop in 


voltage occurs. Progress in the de 
sign of small synchronous motors is 
vradually eliminating non-self-start 
ing clocks. Loss of time involved in 
reclosure is negligible 
with self-starting clocks. The chief 


objection is the “red target 


immediate 


Developed for Cathodic Protection 


gation Beeause the elongated form 
presents a high area to weight ratio 
the ribbon type anode is reported to 
supply from three to seven times as 
much current per pound of magne 
sium installed as does the conven 
tional cast anode. 

he magnesium ribbon can be in- 
stalled very simply by using a wire 
laving plow on which is mounted a 
reel of 1.000. 2.000 or 5.000 ft. of 
ribbon anode. The ribbon is installed 
in a furrow between 16 and 214 in. 
deep and is spaced between 2 to 10 ft 
from the structure to be protected. No 
chemical backfill is necessary and 


onnections are made to such struc 
tures as pipelines about every 500 to 
1.000 ft. where light current flows are 
expected. If larger current flows are 
expected. connections must be made 
it shorter intervals. Whether the rib 
bon anode is used alone or co nbined 
with cast magnesium anodes depends 
upon soil resistivity and uniformity. 

The ribbon anode may also be used 
in very low resistance soils if the 
rapid polarization provided by the 
ribbon can justify itself in terms of 


Another 


application is where protection of 


reduced current demand. 
underwater structures is necessary. 


May 7, 1949 @ ELECTRICAL WORLD 


The ground-fault neutralizer is basically an oil-immersed reactor, insulated for line-to- 
neutral voltage, which is connected between the neutral of a transformer and ground. Its 
inductive reactance is tuned, by means of a motor-driven tap-changing switch, to approxi- 
mately equal the capacitive reactance of the system. In the case of a transitory line-to- 
ground fault, the current passed by the reactor neutralizes the system charging currents 
from the two unfaulted phases. Any remaining current is small and is practically in phase 
with the line-to-neutral voltage. Since current and voltage reach zero almost simultaneously, 
the arc is extinguished without restriking without an outage, and without even a momentary 


disturbance of line-to-line voltage 


The effectiveness of the ground-fault 
neutralizer is well shown by this oscillo- 
gram taken during a transitory ground 
fault on a 69-kv system. It shows how the 
arc was quenched after a few cycles, 
without restriking; system line-to-line volt- 
ages were not noticeably disturbed. A 

neutralizer 26 amp. B 
fault current, 10 amp. C line-to-neutral 
voltage of faulted phase. D, E, and F 
line-to-line voltages 


current, 


















The General Electric ground-fault neu- 
tralizer is a protective device that 
quenches non-persistent line-to-ground 
faults in a few cycles and limits fault 
current to a few amperes. Thus, it pre- 
vents interruption of service during 50 
to 80 per cent of all transmission system 
faults. 

While this device has been well known 
in Europe for a great many years, it has 
only been recently that its many ad- 
vantages have been widely recognized 
in this country. Compared to isolated- 
neutral systems, it eliminates high tran- 
sient overvoltages that often result in 
flashovers at remote sections of the sys- 
tem. Compared to the solidly grounded 
system, it prevents service interruption, 
minimizes burning at the fault. Breaker 
operations are fewer, breaker mainte- 
nance is reduced. 

In the belief that you will be inter- 
ested in knowing more about the ground- 
fault neutralizer, we have revised our 
16-page bulletin describing it. Ask your 
G-E representative for GEC- 
506, or write Apparatus Department, 
General Electric Company, Schenectady 
SNF: 


sales 
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HOW TO 


DESIGN - CONSTRUCT 
OPERATE MAINTAIN 





Test Network Relays Twice as Fast 


Reverse 


current Service 


0 Ifo 


Indicating leads 
» Meutra/ 
Com. 6 &—~— 


Phasein 
Potential, potentia 
pat 


re 





Carbon pile rheo 


PHASE SHIFT of voltage 


is obtained in 


relay 
L, and iron core reactor L. to obtain voltage phase shift required for complete test 


“, 
Y! Developrnent 
r-~+-- of plug and 
Ys receptacle 
Vv 
tester by resistor R,, air core reactor 
Polarized 


connectors on all external connections minimize any chance of error in set up 


H. K. McCUTCHEON 
Test Electrician 


H. V. DOLDING 
Test Electrician 
Southern California Edison Co 
Los Angeles, Calif 


Sor THERN CALIFORNIA’ Epison Co 
has constructed a portable test set for 


relavs on 
The 


set has reduced by 50‘. time required 


routine testing of master 


underground network protectors. 
for testing these relays on Edison’s 
Long Beach underground network. 
The past three years have seen a 
rapid increase of network protector 
installations on the Long Beach sys- 
tem. Some simplified method of test- 
ing the relays upon installation and 
at routine periods was required to 
insure continuing satisfactory serv- 
ice without undue expenditure of 
man-hours. Study of the installation 


indicated that tests for over-voltage 
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closing at unity. 70 and 90 deg phase 


angle. and a reverse current setting 
would satisfy operating requirements. 
The simplified test set shown above 
was designed to fulfill these require- 
ments. 

The set is built in a metal tool box 
lined with sponge rubber. It weighs 
33 lb and is completely self-contained 
except for a carbon pile rheostat. It 
contains a one-ohm resistor for unity 
factor tests, an air 


power core re- 


actor of approximately eight-ohms 
impedance for 70 deg lead voltage 
tests. and an iron core reactor of one- 
ohm impedance for 90 deg lead volt- 
tests. 


10-amp ammeter, voltmeter, indicat- 


age \ hinged panel mounts a 


ing lights and control switches. The 
multi-range voltmeter is 1,000 ohms 
per volt with 3, 15, and 150-v ranges. 
Red and green indicating lights show 
and closed the 


open position of 





PORTABLE TESTER, requires no chang- 
ing of external connections when testing re 
lays on underground network protectors 


Toggle 


panel allow for testing each relay ele- 


master relay. switches on the 


ment or all three in parallel. A double- 


pole. double-throw switch on the 
panel changes from over-voltage test 
connections to reverse current test 
connections without) changing any 


leads externally. 


Tests Within 1 Hr. 


Connecting cables with polarized 
plugs are long enough so that tests 
may be made outside the vault, using 
telephone communication — between 
test men. Whether the equipment is 
taken into the vault or not a routine 
test can be completed in less than an 
hour. This compares with nearly two 
hours by old methods. Compactness, 
direct readings, and elimination of 
time required to connect myriad com- 
ponent units previously used have 
made the difference. 
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Bude 


=one big reason 
why users prefer 


Pellet Arresters 


The G-E Pellet Arrester is the only distribution 
lightning arrester made today with dry nitrogen (N:2) 


sealed in the gap chamber. It’s an exclusive G-E feature 


and your assurance of greater reliability 


operation. By preventing the formation of ozones and 


oxides, the dry, inert nitrogen keeps gap-electrodes bright 


as new and also stabilizes low sparkover 


G-E Pellet arresters are also distinguished by their unique 


#408 


over more years of 


characteristics. 


valve material lead dioxide pellets-- which provides valve- 


action with exceptionally low IR drop 


atmospheric moisture, condensation or humidity. These are reasons why 


and which is unaffected by 


the series gap elements. 


the excellent protective characteristics of Pellet arresters stay excellent. 
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G-E Pellet Arresters limit lightning voltages to lower levels 
than any other distribution arrester—all ratings will easily 
withstand the AIEE-NEMA standard 65,000-ampere test—and 
they are applicable on any distribution system, urban or 
rural. For further details ‘see your nearest G-E dealer or 
write for Bulletin GEA-2975. Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 

YOU BUY BETTER PROTECTION WHEN YOU BUY PELLET ARRESTERS! 
THE QUALITY-STANDARD OF THE INDUSTRY FOR MORE THAN 25 YEARS 


GENERAL ELECTRIC 


406-32 





Section of 3-kv pellet arrester, showing 
sealed N-filled gap chamber containing 
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Prevention of Voltage ‘Dips’ 





——— 
5; Elementary 
Diagram 


Orifice adjustment 


-Timing head 


, Solenoia 


| co// 
| Diaphrag 
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| 
| 
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‘Hold Ing 
\contact 





FIG 1—PNEUMATIC TIME-DELAY RELAY coordinated with motor starter in a paper 


mill protects against voltage dips 


FRANK E. REEVES 
Power Plant Design Engineer 
Fay, Spoftord & Thorndike 

Boston, Mass 


S evict DROP-OUTS of motors and 
other electrical devices with no-volt- 
age protection can he avoided by 
auxiliary equipment controlled — by 
time-delay relays. Such designs are 
extremely reliable. even when “stand- 
ing by” for long periods without 
being operated, 

For example. the pneumatic time- 
delay relay scheme usually comprises 
a diaphragm type pneumatic operat- 
ing head, solenoid, snap-action switch 
and terminal board. Depending on 
the sequence desired, the solenoid 
punger loads a spring. either when 
the coil is energized or de-energized. 


Phe spring, acting on the diaphragm, 
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slightly compresses the air above it. 
or creates a partial vacuum. Time 
delay is obtained by slow passage of 
the air through an adjustable orifice. 
When the diaphragm is flexed to the 
critical position, switch action occurs 
If the switch is of the snap-action 
type. repeat accuracy is assured. A 
check valve in the diaphragm pro 
vides for instantaneous reset in the 
reverse direction. A special synthetic 
rubber type of resilient diaphragm 
avoids the weaknesses of older dk 
signs of relays due to drying out of 
the leather bellows. In some designs. 
a neoprene cap prevents dust from 
being drawn into the orifice and 
changing the timing. 

Two recent applications of this 
] | 


type of control include a time-delay 


control (1) of an important motor 





Shutdowns 





and 





drive such as in a paper mill; 
(2) of auxiliary generating unit 
starting, to maintain service for incu 

hator ventilation in poultry raising. 

In the motor drive, the time-delay 
relay is arranged for delayed break as 
shown in Fig 1. It is connected 
to a standard across-the-line motor 
starter to protect against voltage dips. 
When the start button is pushed. the 
motor starter holding coil and the 
solenoid coil of the time-delay relay 
are energized. thus closing maximum 
contacts and starting the motor. 

Phe relay’s normally open contacts 
close and act as holding contacts for 
the motor starter. The starter’s own 
holding contacts HC may be discon- 
nected or allowed to remain in paral- 
lel with the relay’s contacts as shown 
dotted in the wiring diagram. If the 
voltage dips enough to cause the mo 
tor starter to drop out. the starter 
will again pull-in as soon as nearly 
normal potential is reached. This is 
hecause the relay’s contacts will not 
open until its coil has been de-ener- 
vized for the full time period as pre- 
viously determined by its setting. 

To shut the motor down by manual 
push button. the stop button must re- 
main depressed until the time period 
as set in the time-delay relay has ex- 
pired, Otherwise the motor will start 
when the stop button is released. Or 
if holding down the stop button is 
undesirable, a mechanically inter- 
locked start-stop push button having 
a momentary “start” and maintained 
contact “stop” feature may be used. 
The time delay units are generally 
adjustable from a fraction of a see- 
ond to five or more minutes. 

For incubator service, the time-de- 
lay relay is used in conjunction with 
an automatic transfer switch for start- 
ing an auxiliary gasoline or Diesel en- 
gine-driven generator for emergency 
energy. The relay prevents repeated 
unnecessary use of the starting hat- 
tery during periods of frequent SVs- 
tem disturbances, such as in light- 
ning storms. In a typical application 
on a chicken farm. electrically driven 
fans are used in brooders. Short out- 
aves of 5 min or less are unimpor- 
tant. but a 15-min loss of power would 
result in the suffocation of thousands 
of baby chicks. Thus the time-delay 
relay was set to delay the starting of 
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Five General Electric power connectors of the type shown 
above will handle a// the 22 conductor sizes listed in the table*. 
Compare this feature with other brands that usually require a 
different connector for each conductor size. You'll immediately 
realize how much G-E connectors can cut your stock costs by 
reducing the number of connectors required. 


Here are other ways you canS AVE by using G-E connectors. 

No more stock room safaris hunting for odd-size 
connectors. When you stock General Electric connectors, you 
stock fewer connectors. Also, you save time in ordering—you 
don't have to search through bulky catalogs looking for con- 
nectors that are seldom used and are a nuisance to order, besides 
taking up valuable stock space. G-E connectors are easy to order 
for the simple reason that you don't have to order so many 
varieties. 

Less stock room space required when you use G-E 
connectors because fewer connectors are needed to take care 
of the same range of conductor sizes that you're using now. 

When you use G-E connectors you reduce stock 
storage costs, and you save valuable time in ordering. 


CHECK THESE ADDITIONAL FEATURES OF GENERAL 
ELECTRIC CONNECTORS 


are a Standard feature on all G-E 
connectors for use with copper conductors—at no extra cost. 
Phis eliminates oxidation problems, assures lower contact losses 
and longer life. 

give extremely high pull-out strength 
and a permanent, high-conductivity joint that will resist vibra- 
tion and give positive pressure on the cable at all times. 

is of high-strength bronze alloy that 
gives tight and trouble-free service. G-E connectors will not 
twist, distort, or season crack. 


N confine the strands of the cable within the 
conductor enclosure, thus obtaining full advantage of the 
cable’s current-carrying capacity. 

Place an order today with your G-E sales representative and 
start realizing the many benefits to be gained by using this new 
line of General Electric connectors. Also, write for a copy of 
bulletin GEC-400 that contains 38 pages of valuable informa- 
tion on these new connectors, and see for yourself how easy 
they are to order. Write to Apparatus Department, Section A8506- 
51, General Electric Company, Schenectady 5, New York. 
*General Electric connectors come in a wide range of sizes 
and types—straight, tee, block, angle, parallel, expansion, 
ground, and many others. See bulletin GEC-400 for the com- 
plete line. 
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Con- Connector 
ductor 
size Mfg. A 
1/0 V 
2/0 \ 
3/0 \ 
4/0 \ 
250 \ 
300 \ 
350 \ 
400 
500 \ 
600 None 
Yo IPS \ 
700 None 
750 None 
800 None 
None 
3/4 IPS \ 
1250 None 
1500 None 
1 IPS None 
1750 * Nore 
2000 None 
1% IPS + None 
11 connec 
tors for 
11 cond. 
sizes. No 
connec- 
tors avail- 
able for 
11 con- 
ductor 
sizes 
\ Indicates a different connector 


This General Electric power connector can 


simplify your inventory by 63% to 


G-E Block 






83% 


Terminal 


Connector—Class A-2 


Connector | Connector | Connector 


Mfg. B 


None 


None 
None 
None 
None 
None 


None 


None 


None 


None 
None 


None 


9 connec- 
tors for 9 
cond. sizes 
No con- 
nectors 
available 
for 11 con- 
ductor 
sizes 


Mfg. C Mfg. D 








Vv \ 
5 \ 

v V 

\ \ 

\ \ 

N \ 

\ \ 

N None 

\ \ 

\ \ 

\ 2 

\ None 

\ — 

\ \ 

\ \ 

\ \ 

\ N 

\ \ 

\ \ 

\ N 

\ \ 

None \ 
21 dif- 20 differ- 
ferent ent connec- 
connec- tors for 20 
tors for cond. 
21 cond. — sizes 
sizes 









FIG 2—TIME-DELAY RELAY with electrically operated, mechanically held automatic 
transfer switch prevents emergency generating unit from starting until power has been off 


for a predetermined interval 


the emergency generator for 5 min. 

In Fig 2, when normal supply 
fails. transfer switch contacts remain 
closed on normal side, but transfer 
relay drops out closing its lower con- 
tacts. Failure of supply also starts 
time-delay period, At endeof period, 
if power is still off, time-delay relay 
contacts close, starting unit from a 


When 


proper speed and voltage, a tuned re- 


battery. generator attains 


lay pulls in, closing circuit to trans- 
fer coil which operates main contacts 
to transfer load to generator, If nor- 
mal supply is restored before expira- 
tion of time-delay period, the time- 


delay relay instantaneously — resets 


and unnecessary cranking of engine 


is avoided. Transfer coil of auto- 


matic transfer switch is energized 


only momentarily. the same coil be- 
ing used for transfer in either direc- 


tion. Switch has no neutral position. 


Line Performance Charts Developed for 230 Kv 





SENDING-END circle diagram for given 
line length and constant serd.ng voltage Es 


G. C. CONNER 
System Studies Section 
Bonneville Power Administration 
Portland, Oregon 


Neep for a labor-savine device to 


information as the 
to the de 
performance 
Ad- 
Use of the charts saves 
and effort in’ ob- 


taining results which are 


cive the same 


power circle diagram led 


velopme nt ol line 
charts by the Bonneville Power 
ministration 
considerable time 
well within 
required accuracy limits. 


Construction of the charts is based 


88 


on p operties of the power « ircle dia- 


eram. During investigation of 230- 


ky characteristics and construction 


of power circle diagrams it) was 
found that the product of the abcissa 
of the center of the sending end cir- 
cle. DE?. B. and the length of 
remained nearly constant for a wide 
(up to 600 mile) of lengths. 
is about 10.600 mega- 


795.000 — cir 


line 


range 
This constant 


watt-miles for mils 


ACSR. 
230 kv. Similar constants were found 
for other voltage Knowing 
this constant. the abcissa of the send- 
the 


is easily 


> 1-ft equivalent spacing at 
classes. 


ng circle (representing real 


component of power sent) 
obtained for any length of line. 

The accompanying graph is a por- 
tion of a sending-end circle diagram 
or a particular length of line and 
voltage E,.. Three 
circles have been drawn for three dif- 
In- 
the 
increases the radius of both cir- 


constant sending 


ferent receiving-end — voltages. 


creasing voltage at one end of 


line 
and moves the 


cles in the diagram 


center at that end only away from the 


Thus 


the center gives a point on each cir- 


origin. a vertical line through 
cle which represents the same value 
of real power but a value of reactive 
power corresponding to the partic- 
ular receiver voltage. 

From these values it is possible to 


plot a straight line graph of voltage 


drop (difference between sending 


and receiving voltages) vs sending- 


After 


for different line lengths. a family of 


end reactive flow. this is done 


straight) line curves is obtained 
which is valid for various types of 
load 
the general case a correction 
the 


straight line curves to be used over a 


regulation and flow studies. 


factor must be used to allow 


wide range of voltage drop, line 


length and power flow. As shown on 
the graph, this correction is the dif- 
ference between the full length of the 
and its true vertical 


power vector 


projection or actual reactive value, 
This correction factor has been cal- 
culated for E, of 230 kv and E, of 
215 kv. therefore when it is used on 


inv other receiver voltage a very 


small error is introduced. 
One 


cribed above, permits a quick and 


chart constructed. as des- 
sufliciently accurate determination of 
voltage drop if the power and reac- 
tive flow at the generator end of the 
line is known. To obtain this power 
(receiver condition 
chart 


and reactive flow 


being known) a conventional 


is used to reactive 


(E?Y—1°X) 
Both sets of curves are published in 
Reference Sheet 49-20 


vive net power 


produced in the line. 
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till the right fuse blows 


a new concept 
in reeloser 


G-E invites you to consider a different concept, 
the alternate operating function built into the FR-1 
Recloser. Suppose a recloser, after its two instantane- 
ous openings, HOLDS CLOSED but only until the 
right fuse blows—then automatically resets for in- 
stantaneous openings —ready to again clear temporary 
faults. What then? 

FIRST— Fewer reclosers would be needed for com 
plete protection. Where reclosers would ordinarily 
be required, you could use co-ordinating fuses instead. 
SECOND— Fewer consumers would be affected by 
permanent faults, because the “‘hold-closed”’ function 
lets you use more co-ordinating fuses. You can break 
up a feeder into five, six or even more sections, each 
protected by a progressively smaller fuse. When the 
recloser holds-closed, it forces the right fuse to clear 
a permanent fault, thus confining outages to smaller 
areas. 

THIRD— You can pick up the load after an outage 
without by-passing the recloser. No need to worry 
about inrush and motor starting currents because the 
recloser can’t lock open —it holds closed, picks up the 
load, then automatically resets to normal position. 

General Electric believes that on rural lines, this 
“hold-closed’’ function is the answer to lower cost 
protection, fewer outages per consumer and faster 
service restoration. Therefore, its new recloser, the 
FR-1, has been designed to embody this exclusive 
‘*hold-closed”’ function. Conversion from conventional 
operating function to “‘hold-closed”’ function can be 
made in the field. With this ‘‘hold-closed’’ function, 
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the recloser opens twice instantaneously, each open- 
ing followed by a 1-second reclosing. This clears non- 
persistent fault without damage to fuses. If the fault 
is persistent, the recloser then holds closed —but only 
long enough for the fuse to blow and clear the fault 
whereupon the recloser quickly resets, ready to go 
again. 









Industrial installation of General Electric 
“selected standard’’ double-ended load- 
center unit substation rated 1500 kva, 4160 
volts, 208Y /120 volts. Unit has oil cutout 
in incoming line sections, Pyranol-filled 
transformers, and the new AK-1 air 
circuit breakers. 


load 


center 


May 7 


unit 


AGT 


inti Pain Dow 
ur G-E sales rep 
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Typical 500 kva G-E “selected standard” load-center 
unit substation (standard arrangement). Unit con- 
sists of primary interrupter switch, liquid-filled trans- 
} forming section, and low-voltage feeder switching 


é improved appearance section with the new Type AK-1 drawout breakers, 


Note the smooth, integrated appearance of these new G-E 
Pyranol ® unit substations no more gawky, “old-type”’ bus- 
duct connections between transformer and switchgear ...now you 
can get the effortless flow of line and power that characterizes 
quality equipment for locations where appearance 1s a requisite. 


‘selected standards’ 


Based on surveyed demands of industry and proposed NEMA 
specifications, “selected standard” ratings have been inaugurated 





to bring you these efficient new load centers on shorter shipment. 
Lhe most popular “‘selected standard” ratings arc Same as unit shown above but with reversed ar- 
Low volrage—480 A, 208Y (120 volts rangement. 
High volrage—2.4, 4.16, 4.8, 12, 13.2, 13.8 kv 
Kva tr tings 300, 500, 750, 1000, 1500, 2000 
Certain other “selected standard” load centers are available. 
} Contact your G-F sales representative for further information, 


shorter shipments 


By ordering ‘“‘selected standards,” you get really short shipments 
on Pyranol and dry-tvpe load centers. Deliveries are in line with 





average plant construction schedules and it is suggested that load 


S O when construction begin . a 
centers be ordered when ¢ . en Typical 500 kva G-E “selected standard” load-center 


unit substation with liquid-filled transforming section, 


high impulse levels metal-clad air power circuit breaker for incoming 


line-protection, and low-voltage feeder switching 





Pyranol unit substations with their inherently high impulse section with the new Type AK-1 drawout breakers. 
levels are particularly suitable for locations that are subject to 
switching surges and lightning : 
Remember too, that G-F load-center power distribution is the fet } 
most cconomical powell distribution vou can buy .. no heavy, 2 ASO 
costly long-run feeders, no “piecemeal” purchases, no divided i 2°83 i 
responsibility. se 4 
You'll save time too, because G-E “selected standard” load t 0 3 
} centers climinate weeks spent over drawing boards detailing oor ae 
individual items; vou'll save time because G-F factors assembled t € 3 
unit substations are quickly and easily installed—in the center of 
ain | 
the oad oe aac ree material and labor costs than required G-E “selected standard” double-ended load-center 
sor plecemea ee i. bhes unit substation rated 1500 kva with primary inter- 
\sk ae G-E sales representative fadry about how “selected rupter switches, liquid-filled transforming sections, 
papel — = —— e and money in your plant. and low-voltage feeder switching section with G-E 
: ’ . a Type AK-1 drawout air circuit breakers arranged for 
& Appar Itlis Departme) t. General Electric Comp Wy, secondary selective service. 


Schenet tad) $. New York. 
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ENGINEERING REFERENCE SHEET 


Domestic Electric Range Wiring 


For Connected Loads of 8.75 to 15 kw 


PROVISIONS of the 1947 National 
Electrical Code which pertain to the 
application of various cable assem- 
blies to range wiring are included in 
the table of material. Application of 
the provisions are illustrated in the 


drawing. 


Unless an engineer, designer or an 
installation man is thoroughly fa- 
miliar with the Code, it is difficult to 
determine whether all the applicable 
provisions in the Code are being con- 
sidered. To obviate this difficulty the 
Engineering Department of National 
Electrical Manufacturers Association 
has prepared the drawing and ma- 


terial list with Code references. 


Notes 

A. Outside or inside meter location dependent on re- 
Quirement of power supplier 
Range circuit overcurrent protection, 40 amp fuses 
or 50-amp circuit breaker Main and branch circuit 
fuses or circuit breakers are required 
Space provision for electrical connection at back of 
range to be minimum of 8 in. high x 6 in. wide x 
554 in. deep 


NEMA Standard ER5 20 
+ NEMA Standard ER5-15 














Material List 


Description 


Service Drop 

Service Head 

Service Entrance Cable, Type SE, Style A or U 
Service Entrance Cable Strap 

Meter (by Power Supplier 

Sill Plate 

Non-Watertight Connector 

Service Equipment and Distribution Center 
Grounding 


Ground Clamp or Fitting 

Ground, cold water service pipe 

If cold water pipe not available 

Service Entrance Cable, Type SE, Style A or U 

Armored Cable, or Non-Metallic Sheathed Cable (Two No. 8 
one No. 10 Conductors) 

Conduit or Bushing if Service Cable or Non-Metallic Sheathed 
Cable is used 

3-Wire Outlet 

3-Wire Range Cord Set* 
(Two No. 8—-one No. 10 Conductors) 

Lighting and Appliance Circuits 


1947 N.E.C. Reference 


2301, 2303, 2304 

2337 

2304, 2305, 2331, 2332 
2325, 2336 


3004 

2351, 2371, 2372, 2435 

2523, 2525-b, 2552, 2553, 2554, 2560 
2591, 2592, 2594, 2595, 2599 

2612 to 2617, incl 

2581 

2582, 2583, 2584, 2586 

2116-c-1, 2121-c-1, 3004, 3005 


Articles 334, 336 and 338 
3364-b 

4241-8 

2560, 4241-a 


2115-a and b 


ce ene nee ERR RR NN RE RR RN NN RRR A A A RNR NN 


May 7, 1949 @ 


ELECTRICAL WORLD 








ELECTRICAL 


TO SUPPORT 


OPTICAL ASSEMBLIES 


FROM PORCELAIN INSULATORS 


General Electric has now developed a new 
method of supporting optical assemblies for 
Forms 72 and 45H7 insulators. This new meth- 
od—a single clamp collar held by one screw— 
eliminates holes through the porcelain, six 
screws and an L-shaped bracket. This new 
collar fits over the lower bead of the porcelain 
and clamps over the reflector or reflector sup- 
port holding it against the bottom edge of the 
insulator. A single screw draws the collar 
tight. 

Here are the main advantages: 

Resiliency and Virtually Unlimited Life. 
Collar is high-quality stainless steel. 


Mr. R. E. Clisdell, street- 
lighting specialist of the New 
York City Sales Office, points 
to the single screw that holds 
the new stainless steel! clamp 
collar to the porcelain. This 
is the Form 72 luminaire with 
Type R_ reflector-refractor 
optical assembly 
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Quicker Installation or Replacement—Install- 
ing or removing reflector ren requires 
loosening of one screw instead of removing 
three co six. Eliminates the necessity of gasket- 
ing screw holes in porcelain. 

360° Orientation—Reflector support and its 
reflector can be positioned to any angle with 
respect to the insulator. Simplifies corner in- 
stallations. 

Stronger—Pressure evenly distributed around 
periphery of porcelain rather than at three 
screw holes. 

Better Insulation—By climinating screws 
through porcelain and internal hardware, 
eleétrical design is improved. 
Standardization—Clamp collar is _ inter- 


changeable on Forms 72 and 45H7, either new 


or existing. Same clamp collar holds reflector 
support for enclosed Types S, D, and VR 
optical assemblies, support for small enclosed 
Types CR and CS suburban units, and open 
Types SO and RW reflectors. 


New clamp collar and cross in 
section showing how it holds < 
reflector support snugly 
against porcelain insulator. 
This is the Form 45H7 in- 


sulator. 





This new G-E clamp collar is one of the 
many improvements which General Electric 
has developed for better street lighting. 
For additional information on this new G-E 
clamp collar, call your Apparatus Office or 
write Apparatus Dept., General Electric Co., 
Schenectady 5, N. Y. 
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452-86 


Are you tying in with the NEMA plan to give America better street lighting? 
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o Simplified Line Performance Charts 


G. C. CONNER System Studies Section 
Bonneville Power Administration 
Portland, Oregon 


CHARTS PROVIDE a graphical method to facilitate deter- 
mination of voltage regulation and line losses. Data are used 
as average values (average line kilovolts and average megavolt 
amperes \ typical problem illustrates use of the charts. 
TYPICAL PROBLEM to determine sending power and reactive 
Given: component, also receiving voltage 
a) 150 miles of standard 230-kv line (500,000 cir mil copper 
equivalent ACSR, 34-ft equivalent delta spacing). 
b) Sending voltage EF, = 230 kv 
c) Receiving power P- = 140 Mw, and receiving reactiv« 
component 0, 5 Mvar (lagging) 


Find: 
a) Sending power P, and sending reactive component 
b) Receiving voltage E- 


Solution: 
Step I—Estimate receiver voltage and receiver load-amperes 


Take £, = 210 kv, load = 140 Mya 


230 + 910 

_ os! ~ 

Then average voltage = = 22) kv 
, 


Step {[—Use Chart I]. Opposite 110 Mya load « 
curve, find — 8.5 Mvar (lag) generated per 100 mi 


O _ 150 mi 
85 


Reactive generated in 150-mi line 8 
100 


13 Myar 


Then O, = Otine + Or 
= 13 > 18 Myar 
Step III —Calculate megawatt-miles of line 
140 Mw © 150 mi 21.000 Miw-mi 
Use Chart I correction curve Opposite 21,000 Viw-mi on 
150 mi curve, find correction factor 6 Myar 
The value of O, to be used on Chart I 
O, vs kv drop) is given by: 
O (Chart I 0, from Step II correction 


- . 12 Mvar CHART I—REACTIVE FLOW at sending end of 230-ky steel- 


, , tower line, 500,000 cir mil copper equivalent, length 0-200 miles 
Step [V—Use Chart I (Q, vs kv drop Opposite O 


Muar from Step TID) on 150-mi curve, find volts drop 
Then b- E, drop 230 2” 210 ky 


The value of /0 just obtained should check with the value 
issumed in Step [. If it does not, correct the estimate and rv 
peat the foregoing steps until it does. We now have EF, and 
©, (value calculated in Step I Phe last step is to calculate P 

Step V—Solve for P 

Mya 
le 


Ph 


for 500.000 cir mil pper equivalent 


ACSR 


0.117 


« Performance Charte  ©CAUART II—REACTIVE POWER produced in 230-kv transmission 
lines, 795,000 cir mil ACSR, 34 ft equivalent delta spacing 
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SIAM IT CM Zc Ol 


ROEBLING 


Riel 
Parkway 


NO NEED FOR DUCT SYSTEMS 


PARKWAY CABLE is 
No com- 


ROEBLING 
laid directly in the ground 
plicate d and costly duct systems... a 


or three fect deep Is 


trench only two 
imple and economical. Once installed 


you can count on Roebling Parkway for 


trouble-free and uninterrupte d service. 


You have the 
Parkway Cable with metallic armor or 
sheath 


choice of Roebling 


with a non-metallic, roepren¢ 
that affords depé ndable physical pro 


tection. Both can be supplied in single 


WRITE OR CALL THE ROEBLING FIELD MAN AT YOUR NEAREST - 


ROEBLING OFFICE AND WAREHOUSE 


itlanta, 9)4 Avon Ave. ® Boston, Slee 


st. cl N. E. ® Denver, 


S. Ala t. ® New York, 19 Rector St. * Philadel ph 
Ave. ® Portland, Ore., 1032 N.W. Lith Ave. * San Francisco, | 
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er St. ® Chicago, 
Ivth St. ® Houston, 62 


and multiple conductor types—either 
solid or stranded—in a range from 600 
to 5000 volts. 

Your nearest Roebling distributor or 
Roebling office will be glad to help you 
select the best cable for your particul ir 
requirements. Call on them for any de 
sired assistance. John A. Roebling’s 


Sons Company, Trenton 2, New Jersey. 


vey A CENTURY OF CONFIDENCE 





DISTRIBUTION TRANSFORMERS 
{pan Gus 


a1 @A2 


SALES 
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MADE OF HIGH PERMEABILITY, ORIENTED, SILICON STEEL 


OFFICES 


Dotted line in illustration at left, 
indicate position of core in assem- 
bled core-and-coil unit. After cores 
are wound, they are annealed, 
impregnated and then cut into 
pairs of U-shaped pieces. Two 
large U-shaped pieces are placed 
side by side, forming an inner and 
two outer core legs. Then the wind- 
ings are placed over the inner 
core leg. Next, the two matching 
U-shaped pieces are placed into 
position to complete the magnetic 
circuits. A thermo-setting adhesive 
bonds the core faces together, 


IN ALL 


OWS 


PRINCIPAL 


BETTER VOLTAGE 
REGULATION AT ALL LOADS 


Development of the new Moloney Hiper- 
Core Transformer has made possible a 
reduction in transformer impedance, result- 
ing in better voltage regulation. These 
wound core transformers, being smaller 
physically, have inherently lower imped- 
ance than transformers of conventional 
core design. 


Better voltage regulation means better all- 
around system performance. Secondary volt- 
age fluctuations, due to sudden or inter- 
mittent load changes, are reduced. Second- 
ary voltages may be maintained at a higher 
level resulting in improved performance of 
the connected load. 


In many installations emergency loading is 
controlled largely by transformer voltage 
regulation. Moloney HiperCore Distribu- 
tion Transformers, having better regula- 
tion, can carry higher overloads with the 
same permissible voltage drop. 


CivtTigs e FACTORIES 
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Moloney HiperCore Transformers have im- 
proved short-time overload characteristics 
which provide better peak load performance 
and longer life. Reduced coil mass, achieved 
through use of oriented steel cores, together 
with the extensive use of cooling ducts, results 
in more rapid cooling of the windings and in 
a lower hottest-spot temperature gradient. 


The 30% to 35% higher flux carrying capac- 
ity of the oriented core steel used in HiperCore 
Transformers makes possible the use of smaller 
cores and windings, with consequent reduc- 
tions in the weights of steel, copper, oil, 
and other materials. HiperCore Transformers 
weigh 15% to 30% less than transformers 
having cores made of hot rolled steel, making 
them easier to handle and install, 
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AND 


Since the higher flux carrying capacity of 
oriented steel permits the use of smaller cores 
and windings, smaller tanks can be used. 
Reductions in size range up to 30%. Hiper- 
Core Transformers take up less space on tha 
pole, in the storeroom, and on the line truck. 


The “snap action” movement of the tap 
changer used on Moloney HiperCore Trans- 
formers assures positive pressure at all times. 
The handle is above the hot oil level and the 
dial can be read from the handhole opening. 
The body of the tap changer is made of 
high-impact-strength phenolic resin for high 
insulation and elimination of breakage. Use 
of high contact pressure and oversize contact 
surfaces insures low temperature rise and 
eliminates pitting or burning. 
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Low-Voltage Capacitors Economical on Secondary Networks 


SECONDARY CAPACITORS in a-c secondary network are arranged in groups of nine 


230-v, 7.5-kvar units switched by pilot-wire control from remote substations 
three units protected by three 100-amp fuses make up a group 


switching capacitor groups 


W ITHIN RECENT YEARS. decreasing 


power factors. and the more favor- 


able the 
capacitors and the value of the sys- 


relations between cost of 
tem capacity released. has prompted 
studies of the economic merits of sec- 
ondary capacitors on underground 
svstems. Their installation in the un- 
network 


Power 


low-voltage a-c 
the Dallas 


is one instance in 


derground 
svstem of and 


Light Co 
such application was found justified. 


which 


The accompanying picture shows 
a typical installation on the Dallas 
system. These capacitors are con- 
trolled in groups of nine 230-y, 7.5- 
kvar units arranged in banks of three 


| ach bank 


three 100-amp fuses. 


units is protected by 
The number of 
groups per underground transformer 
vault vary from one to seven. 
The wire-unit groups are switched 
by pilot-wire control from a remote 
substation. Pilot-wire impulses actu- 


ate a 25-amp, 208-v multiple street 
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Three banks of 
Note contactors used in 


lighting contactor in the vault which 
in turn controls 150-amp, 230-v three 
pole contactors on each group of 
nine 7.5-kvar capacitors. About 80° 
of the 15.800 kvar to be installed by 
the end of 1949 on the Dallas net- 
work are to be this 
manner. The perma- 
nently connected to the network dur- 
ing the peak load months, but are 
disconnected during the winter load 


controlled in 


balance are 


period by removal of the fuses. 

The economics of such applica- 
set ondary 
different 
countered in 
ELECTRICAL 
1919 p 88). 


it is difficult and costly to apply pri- 


tions of capacitors are 


somewhat than those en- 
distribution 


Wortp, Feb 12, 


In underground systems 


overhead 


(See 


mary capacitors. The difference in 
capitalized value of system capacity 
released. as between primary and sec- 
considerable 


ondary capacitors. is 


since it includes costly subway type 


transformers, network protectors and 


that 
These considerations tend to 


vaults house this equipment. 
favor 
the use of secondary rather than pri- 
mary capacitors in low-voltage a- 
network systems. In the past, how- 
ever ,the relatively high power factor 
of many network systems and the 
very high cost of secondary capaci- 
itors. has until recently tended to dis 
courage their application from the 


standpoint of overall economics. 


Minimize Corrosion 
Of Control Devices 


J. H. KINGHORN 
Head of Relay and Protection Engineering 
Section 


American Gas & Electric Service Corp 
New York, N.Y 


Corrosion of control-cireuit devices 
for generating station and substation 
equipment, particularly coils and re- 
sistors in closing and tripping circuits 
located in outdoor apparatus, is an 
occasional source of trouble. Such is 
the case in older stations which have 
taken 


methods. If the corrosion has reached 


not advantage of remedial 
the point of completely opening the 
undetected, it can 
The troubles 


beyond the particular 


circuit result in 


system troubles. can 
extend far 
piece of apparatus involved when the 
circuit is called upon to function. 
Coil 


the action of electrolysis. as generally 


corrosion is fundamentally 
recognized in the electrical industry 
Since tripping and closing coils were 
normally connected to the positive 
side of the station battery for many 


vears, current in such circuits will 
flow from the coils to ground if an 
electrolytic path exists and corrosion 


results. 
Less Electrolytic Effect 


A number of steps have been taken 
the first 
place. corrosion was found particu 


to minimize this trouble. In 


larly bad on coils on which an acid 
had The 
flux formed an electrolyte even with- 
out the deposit of moisture. This type 
of flux was eliminated from the manu- 
Next. larger 


wire was used where space permitted 


soldering flux been used. 


facturing process. size 


This of course does not stop corro 
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... it's what you KEEP 


...that makes the difference in station insulators! 


While we would like you to think so, we can't 
honestly claim any difference between various 
makes of station insulators—when new. Na- 
tional standards and technical specifications 
make these insulators highly uniform, regard- 
less of manufacture, and for excellent reasons. 
These standards can apply at only one time, 
however-—fresh from production, before expo- 
sure to the elements or any other service con- 
ditions. 

But, station insulators don’t live ‘‘on the 
shelf.” They must sustain extremes of heat and 
cold; sometimes following so closely as to con- 
stitute thermal shock. They are constantly 
under electrical stress. They receive severe 
mechanical strains and blows in switch opera- 
tion. They are pulled and twisted by the ex 
pansion of the station framework. And, they 


are expected to perform under these conditions 


indefinitely. Here is where the difference in 
these insulators shows up! 

Today, it is not unusual to find O-B station 
insulators wholly reliable after 30 years or 
more—just as capable of doing their job as 
the day they were built. 

This is the big point of distinction in favor of 
O-B. All insulators start out very much alike, 
but O-B’s have proved their ability to retain 
the standards that were originally put in them. 
When you insulate your stations with O-B, you 
have the satisfaction of knowing that what you 
get today, you will still have many years later. 


This is a difference, and a big one! 
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® Closely approaching the physical size and 
weight limits of transportation facilities, this mam- 
moth transformer has just been shipped after 
completion by the Allis-Chalmers Mfg. Co. While 
there may be no theoretical limit to the size of a 
transformer, practical restrictions of moving it 
from factory to its final location make this unit 
one of the largest that has been built, or can be 


built, today. Here are a few of the characteristics 


of this transformer which Allis-Chalmers points 
out ... “Weight, stripped for shipment, 310,000 


pounds. Oil capacity, 11,500 gallons. High volt- 
age, 138 kv, grounded Y; low voltage, 69 kv, 
delta; tertiary voltage, 34’ kv, grounded Y. Out- 
put, 30,000 kva; capable of 40,000 kva with fan 
cooling. Equipped with load ratio control mechan- 
ism in neutral of high voltage winding to give 
plus or minus 10 per cent voltage regulation in 
sixteen 1% per cent steps. Other A-C features in- 
clude rigidly braced and vacuum dried coils, con- 
trolled gasket compression, oil sealed Inert Gas 
oil preservation”... 


AND(B) BUSHINGS 


= 


OF THE FINEST COMPONENTS 


ONE 


OF ANY TRANSFORMER 





BOTH 
DEADENDS ARE THE STRONGEST 


POINTS IN A DISTRIBUTION LINE 


Here is the answer to high mechanical and elec- 
trical strength in modern distribution deadends. 
THE INSULATOR—-O-B's six-inch suspension unit. 
This insulator has strength to spare on even the 


toughest jobs. Still more important, it embodies all 
O-B factors of long life including vital resistance 
to thermal damage. Its high leakage and flashover 
ratings contribute to making it the strongest point 
in the line, electrically and mechanically. THE 
CLAMP—O-B Universal Strain Clamps develop 
the full rated ultimate strength of the conductor. 
This is done by a snubbing action that makes de- 
structive jaw pressure unnecessary. Thus, strands 
are not weakened by severe deformation. Uni- 
versal clamps install easily and quickly. There 
are no small parts to drop or no fine adjustments 
requiring bare hands. Each of the three models 
fits a wide range of cable sizes. 

Go to Graybar for these O-B deadends. Variety 
and minimum stocks can be arranged so that this » 
detail load is removed from your company store 
room; along with the many expenses involved. 
The Graybar Electric Company is prepared to 
make quick local delivery from nearly 100 nation- 
ally located warehouse stocks at regular prices, 
and save you both trouble and handling charges. 

And remember—Graybar will be delivering the 
finest low voltage deadend “package” that any 
amount of money can buy, even though you pay 
no premium for O-B superiority. 
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sion. but merely postpones the time 
when the coil will) become open- 
circuited. A further important im- 
provement was the use of a cellulose- 
acetate insulation. That application 
eliminated almost all of the air spaces 
in the insulation. making it more 
nearly moisture-proof and to that 
extent removing the possibility of 
electrolysis occurring. 

While there have been very few 
failures reported with coils having 
larger wire and with newer coils hav- 
ing cellulose-acetate impregnation. it 
is evident that the possibility is not 
completely eliminated. 

A more direct method of eliminat- 
ing electrolytic effects by reversing 
battery connections will be outlined 
in an ensuing issue. 


Riser Joints 
Quickly Reached 








FIBER SLEEVE ARRANGEMENT is used 
on pole risers to speed up access to joints 
between underground and upper conductors 
Cut away section of sleeve joint on 2-in 
riser (left); Normal position of fiber sleeve 
on 3-in. riser (right) 


JOSEPH E. GREENE 


Distribution Department 
Worcester County Electric Co 
Worcester, Mass 


fa hl 
Fo SIMPLIFY ACCESS to conductor 
joints in runs up vertical stand-pipes. 
Worcester County Electric Co. uti- 
lizes fiber sleeves as shown. These 
sleeves are three inches in diameter 
when used on two-inch diameter 
standpipes and risers. On three-inch 
standpipes and risers fiber sleeves 
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e Ever since the first communication and 
power lines were strung, Klein Pliers have 
been the favorite tools of electrical workers. 

Today, Klein Pliers are made with the 
same exacting care that has won these tools 
their reputation for high quality. 

Klein Pliers are still preferred by skilled 
workers in every field as they have been 


“since 1857.” 
















No. 201. Original pattern No. 242. Klein Oblique Cut- 
husky Klein Side Cutting Plier. ting Plier (heavy-duty pattern). 
Square nose. Made in four A very useful tool that cuts 


sizes—6, 7, 8, and 9 inches. close. Length, 6 inches. 


No. 203. Klein Long Nose 


No. 201 NE. The famous Plier. Long reach of jaws per- 
“streamlined” Klein Side Cut- mits getting into difficult places. 
ting Plier. Made in four sizes Made in 6 and 7-inch sizes. 


—6, 7, 8, and 9 inches. 


The Klein Pocket Tool Guide, 
showing the Klein line and con- 
taining useful tool information, 
will be mailed on request. 





Established 1857 


Cs he 


3200 BELMONT re" CHICAGO i] ILL 
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® The Chance Type EM Open Link Cutout is built to 
take rough handling and hard usage—to function 
smoothly, even after hundreds of repeated operations. 


Sturdy Bronze Fittings are used throughout. 


Protective Housing covers the terminal separation 
pring to prevent ice and sleet from interfering with 


operation of spring. 


Terminal Spring keeps fuse link under sufficient ten- 
sion to insure proper contact and to separate terminals 
quickly when the link blows. It also absorbs the shock 
of overtravel, thus protecting the insulator. The spring 
is so located that tension cannot be overstressed in 
handling the cutout. It is also out of the current carry- 
ing path and the tension will not be affected by heavy 
current surges, 


For extra protection when 
ng all open link cut- 
lance Car 
a tuse applicator with 
transparent plastic shi 
that protects the operator 
in case the circuit is still 


blows ~ 


Pressure Type Conductor Terminals are shaped to 


shorted and the fuse 


make four point line contact with any size jumper 
used. Nuts are secured with lock washers. 


Resilient Mounted Bronze Fittings protect the pore 


, pr celain insulators and reduce radio interference. The 
75 KV-15 KV pee.” 4 mounting bracket is cushioned by a soft metal band. 
50 AMPS. 


Adjustable Mounting Bracket will fit any size arm or 
may be attached to poles. 


A. B. CHANCE COMPANY—CENTRALIA, MO., 
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SAN FRANCISCO, CALIFORNIA 















7.5 KV-15 KV 
100 AMPS. 





The Chance Type KM Open Dropout Fuse Cutout gives you 
two outstanding advantages—-plus many other features that 
contribute to more dependable service from electrical distri- 
bution systems. 


POSITIVE INDICATION ... A glance shows whether the 


cutout has been opened as a disconnect or blown. If the fuse 
tube is hanging from the lower contact housing, it has been 
opened manually. If the fuse tube is hanging from the upper 
housing of the cutout, the fuse link has been blown. Only 
Chance Dropout Cutouts have this distinctive feature. 


DEPENDABLE OPERATION IN ALL KINDS OF WEATHER. 


All working parts, at both top and bottom of the cutout 
assembly, are shielded from ice accumulations. When the fuse 
link blows, the lower end of the fuse tube swings away from 
the lower contact, leaving the fuse tube suspended by its 
closed end. This prevents moisture from entering the fuse tube. 


OTHER IMPORTANT FEATURES. When the fuse tube is 
moved into the closed position, fuse link is not subjected to 
shock or additional tension causing premature failure. Fuse 
tube is not subjected to compression stresses or warping when 
in the closed position. 


Whe fou 
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OPERATED MANUALLY 


BLOWN BY FAULT 


Pressure contact springs are protected by over-travel stops 
and wipe contacts clean when fuse tube is installed. 


When the fuse link melts, the fuse link leader is quickly 
drawn out of the tube by an ejector arm which does not lose 
contact with the clip until it has completed its operation. 
This operation is delayed during short circuit, reducing the 
possibility of contact pitting. 


Fuse tube may be provided with an attachment which will 


prevent the fuse leader being thrown from the cutout during 
a short circuit operation, 
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These experimental wood-treating cylinders vary in size from 2” x 12” to 4’ x 20’. 
It is possible to make detailed studies ranging from test-tube quantities to semi- 
commercial quantities. 


HOW KOPPERS FAMOUS 
TECHNICAL LABORATORY 


helps improve 
serviceability of wood 


The Koppers Technical Laboratory at Orrville, Ohio is one 
of the most complete wood-treating laboratories in the 
world. Here, Koppers experts, working with the best in 
modern equipment, lead the field in the dev elopment of 
improved wood-preservatives and techniques. 

In addition to other research, the staff of this laboratory 
is constantly working on the following projects: a con- 
tinuing study of pressure-treatment with creosote; the 
evaluation of all known treating materials; the develop- 


ment of new preservatives. 
>> How Koppers technical facilities 


can help you! 


This famous Koppers Technical Laboratory is now 
equipped to handle your specific wood-treating problems. 
Its technical staff welcomes your inquiries, and will gladly 
recommend the proper technique of treatment . . . the 
proper type of preservative to meet your individual needs, 
Write for further information, 

I” 


(/ Mam 
KOPPERS PRESSURE-TREATED WOOD 
WwW 


KOPPERS COMPANY, INC., Pittsburgh 19, Pa. 
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four inches in diameter are required. 
The sleeves are 24 in. long overall. 
In application the riser is cut away 
for a length of 20 in, about the con- 
ductor joint and the opening between 
sleeve and riser closed by duct seal 
when the sleeve is placed in position. 
To reach the joint for testing or 
other purposes after it has been in 
service it is no longer necessary to 
break into the riser. By removing the 
duct seal (after taking off the usual 
clamps) the 24-in. length sleeve can 
be lifted about 22 in.. 


joint as 


exposing the 
then be 
put back in place and resealed. 


shown. It) can 


Maintaining 110-Kv 
Switches and Fuses 


Geor 
4 box 


Shaft 


lnsuloted | ” 
hand 
whee! 


SWITCH TROUBLES were reduced by slow 


ing down speed of opening and closing 


J. A. RAWLS 
Supervisor 
Electrical Equipment and Transmission 
Virginia Electric and Power Co 
Richmond, Va 


Anatysis of difficulties with 110-kv 
air break switches, showed that most 
switch troubles were due to opening 
and closing them rapidly. 

To overcome this, gear boxes were 
installed on most 110-kv switches, as 
shown. The gear boxes are located 
on elevation with switch bases to re- 
duce the torsion in the vertical oper- 
ating pipes. A 2 ft dia hand wheel 
is located at the bottom of the vertical 
operating pipe, which requires ap- 


From a paper presented before an Engineering 
snd Operators Conterence of the Southeastern Elec- 


tre Exchange 
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proximately 43 complete turns to 
open or close a switch. Since install- 
ing gear boxes, troubles due to the 
breaking and bending of switch parts 
on opening and closing have dis- 
appeared. The high pressure contact 
switch has given good results. Sim- 
ilarly side opening type disconnects 
controlled by a gear box have given 
good service. Frequently two 3-phase 
sets are controlled by the same gear 
box. 

In substations, a quarterly inspec- 
tion schedule operates all air break 
and disconnect switches. This helps 
reduce friction due to corrosion. 

A number of high voltage fuses 
are used to protect 110-kv power and 
potential transformers. The original 
high voltage fuses consisted of lead 
fuse wire inside of a long boiler gage 
glass tube which was filled with mar- 
ble dust. These fuses had very little 
interrupting capacity and corona 
would eat the links in two, but they 
were as good as any fuse available 
20 years ago. New high voltage fuses 
were tried as they were developed 
But the open type fuses would deteri 
orate rapidly because of corona and 
the only dependable type was the 
liquid filled. Liquid filled fuses wer 
satisfactory until troubles were en 
countered due to rapid recovery volt- 
ages which would break the glass 
tube whenever a fuse blew. 

By working with the manufacturer. 
a corrugated tube was designed which 
has been very satisfactory. The cor- 
rugated tube liquid filled fuse is used 
where its interrupting capacity is 
suflicient. For higher capa ities. re- 
cently several high interrupting ca- 
pacity boric acid fuses were installed 
No maintenance is required on the 
modern fuse except the regular in- 
spection and replacement on a regular 
schedule whether the fuses have op 
erated under fault or not. 





Correction 


rhe article “Portable Work Plat- 
form Reaches Awkward Jobs” 
which appeared on page 85 of the 
April 9 issue stated that the mo 
hile platform was developed by 
Boston Edison Co. This was in 
error since the platform was de 
signed and built by the Atlas In 
dustrial Corp. 849 39th St. New 
York, N \ 
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ready to supply you 
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“Prompt Service” — two words that mean what they say 
when you deal with a Buckingham distributor. Fully stocked 
and strategically located, he’s usually in a position to rush 
your order through. And when you buy Buckingham, you 
buy the best. Fifty years’ experience in quality production 
assures you safe, depend- 
able, low-cost linemen’s 
equipment. 


Patented Right and Left Climbers. 
Offset in shank bring gaff in 
alignment with wearer's balance 
when climbing — greatly over- 
comes tendency of climbers to 
twist and slide back on legs. 
Range of lengths from 14” to 
19”; weights: medium, light, 
feather. Other styles available: 
Straight Pattern Climbers; Ad- 
justable Climbers; Tree Climbers. 


Deluxe Climber Pad provides ut- 
most in comfort. Made of high- 
grade leather, padded with rub- 
berized wool and backed with 


chrome leather. Five other de- 





signs to choose from—fitted with 









Buckingham 


. t, 
pads of rubberized wool or fel Chiead Claauae, 


or without padding. 
Removes rust, smooths - out 








flats, and reconditions 


INGHAM E 


threads of mutilated studs 





THER BUCK 
stable Climbers 






and bolts. Adjustable jaws 
















Adjv follow the pitch of right 
Tool Belts and left-hand threads with 
Bags and Pouches root diameters from 14” to 





2°14. Two sizes: 14" to 1” 


Safety Straps 
Spur Protectors 


Skinning Knives 
Protecto Grips 


eee 


BUCKINGHAM MANUFACTURING CO., INC. 


Binghamton, N. Y. 


root diam.; 1” to 2%" 






root diam. 













WRITE for complete catalog and 
NEAREST distributor in your state 
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LOAD BUILDING 


Two Year Conversion of Rectified-Fluorescent Fixtures Handled by Two Electricians 


Photo by Boeing 


RECTIFIED-FLUORESCENT FIXTURE being converted to standard fluorescent by replac- 
ing two transformers, other auxiliaries (rear), with a single ballast, changing and rewiring 
tube sockets (front). Boeing Airplane Co, Seattle, has two electricians on a two-year pro- 
gram to convert 2,200 of the old-type units. Program is prompted by workers’ preference 
for the more natural light of standard fluorescents 


of old 
fixtures to 


men in about two vears, working at 
a rate of 90 to 100 per month. 

The take 
about 15 old fixtures at a time. using 
either scaffolding or a ladder. A bar 
supporting a hoist is fastened to the 
vertical conduit supporting the fix- 
ture. The hoist lowers the old fixture 
Instead = by 


CONVERSION rectified-fluores- 


cent lamp standard 


fluorescent units can be accomplished two electricians down 
efficiently in a large plant by a small 


\irplane 


Co has worked out a satisfactory pro- 


maintenance force. Boeing 
eram for converting 2.200 rectified 
fluorescent units in its Seattle plant, 
using only two electricians. its hanger and lifts a converted 
of buying complete new fixtures, new 
ballasts 


the old reflectors a few 


fixture into place. Replacing 15 fix- 


and tubes are installed in tures by this method requires about 


half a day. 
The old fixtures are trucked to the 


at a time. The 


complete job will be done by two 


Electric Heat a “Natural” 


B. W. DE PEW 
General Electric Co 
San Francisco, Cal 


difficult, to 
say the least. This job of “ironing” 


made the use of steam 


holding compound into jute felt mat 
was seen immediately as a “natural” 
for electric heat. 

National Automotive Fibers, Inc, 


Lint floating in the air ruled out 
open flame heating. The temperature 


required and the manner of heat ap- 
plication to the work would have 
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Oakland, Cal, produces floor mats 
for motor cars. The felted jute moves 


May 7, 


plant’s electrical maintenance shop, 


where tubes. rectifying auxiliaries 


and transformers are disassembled 


from seven or eight reflectors on a 
table at one time. Tubes are saved 
for replacement of those remaining 
in service, and the other items are 
sent to the salvage department. 

Reflectors are cleaned in a soap 
20-ft tank, and 
two holes are punched at each end 


solution in an 8 by 
for aluminum angle brackets which 
hold the tube sockets. They are then 
returned to the table for installation 
of ballasts as an assembly-line opera- 
tion. Three lengths of wire, sockets 
and brackets are prepared in ad- 
vance, 50 to 60 at a time, to be used 
as needed. The plug and cap from 
the old fixture are used again in the 
unit. By 
froups of 


converted performing the 


operations on seven or 
eight at a time, the two men have 
increased their output from two a 
day to four a day. 

5-w tubes 


Light output of the new & 
85-w units, 


will be the same as the old 


will draw only 


1.000 lumens. They 
13 amp per circuit of 12 compared 
to 19 amp for the rectified fixtures, 
the difference representing losses in 
and old ballasts. 
Replacing the two transformers and 


rectification stvle 
auxiliaries of the old unit by a single 
ballast reduces fixture weight by 20 
lb. Although the new 
more light than the old, workers pre- 
fer the daylight color compared to 
the intense blue light of the rectified 
units, 


tubes give no 


according to C. S. Sargent, 


plant electrical engineer. 


Here 


from the carding machines to a roll 
which applies the proper quantity of 
compound to one side. Then the 
heated roll irons the compound in. 

The ironing roll is 48 in. in diam- 
eter and 92 in. long. Its surface must 
be held at an even temperature of 
150 F. The difficulties of flame or 
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Anaconda’s Duraline URC Weatherproof gives — Specify Duraline for protection during emer- 


vastly improved performance during emer- gency periods of adverse weather... and 
gency periods. through the vears...at no extra cost. Anaconda 

Its interlocked, felted layers ...combined = Wire & Cable Company, 25 Broadway, New 
with time-tried URC saturants and finishers York 4, N.Y. gout 


. prevent moisture penetration and protect 


against outages caused by foreign objects con- 





tacting the lines. Unsightly “festoons” will 


never be seen along “Duralines.” 


Anafiuoh 
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Electric 
51 heating units 


steam heatine are obvious. 
heat is applied by 
96 in, long clamped to the inside of 
the roll. The heaters are connected in 
balanced Y, 230 v. 3 phase and total 
99.5 kw. Automatic temperature con- 
trol is accomplished by a millivolt- 
meter pyrometer with thermocouple 
attached inside the roll. 


“Beryllium Bazooka” 
To Dispose of F Lamps 


COMPONENT PARTS of beryllium ba- 
zooka for breaking a fluorescent lamp are 
A) barrel; (B) cap with catch; (C) pistol 
grip with spring; (D) toggle mechanism; 
E) tension rod: (F) sharpened plunger; (G 
adjustable anvil 


\ pEVICE for safe disposal of fluores- 
lighting devel- 
oped by the Division of Industrial 
Hygiene. New York State Labor De- 
Albany, N. Y. The 
termed a “beryllium bazooka” by its 
Arthur C. Stern. Chief of 
the Division’s Engineering Unit. and 
Samuel C. Wilson. Senior 
Hygiene | 
latest phase of the Department's long 


cent tubes has been 


partment. device. 


designers. 


Industrial 


ngineer, represents — the 


investigation of the control of haz- 


ards created by the presence ol 


beryllium in fluorescent tubes. neon 


signs and cathode ray tubes. 


Phe 


ot a 


“bervilium bazooka” consists 


metal barrel into which the 


fluorescent tube is inserted 


The up 
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ELECTRIC HEATING UNITS hold 


a ; 


rae 
a NUN. ’ 


4 


a 


“ironer” roll surface at 450 F 


4 


[ 
i 


~ 


; 
4 
a 


COLLECTOR RINGS carry energy to heaters inside roll 


per end is closed by a cap and the 


lower end inserted in’ a bucket o1 


large can of water, A pistol grip on 
the side. when squeezed, 


forces a 


sharpened plunger against the wall 
of the tube. 


ing effect is contained within the bar- 


splintering it. The burst 


rel. and the water prevents dissem- 


ination of any dust. When the grip is 
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released. the shattered pieces of tube 
Phe 
device is adjustable for tubes of vary 
Labor 
neers suggest that if a wire mesh bas 
ket is placed in the bottom of the 


drop into the vessel of water. 


ing sizes, Department Engi- 


vater vessel. the glass fragments can 
he lifted out 


and the water poured down a drain. 


readily for disposal. 
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The Coordinated Design and Styling of Westinghouse 
instruments contribute greatly to the space-saving 
arrangement and excellent appearance of this installation. 

For such complex and exacting instrument applica- 
tions, reliability is a “must”. Every part of Westinghouse 
instruments is completely designed and manufactured by 


Westinghouse to insure proper relation with all other 


parts. This undivided responsibility and attention to all 
BY | roe Wh Aik details assures you of unfailing performance. 
What are YOUR electrical measuring problems? 


J 
ATAL HTT if] iT Would they include—reliable performance . . . styling 
... size... readability ... or different types of service 
. portable ... switchboard ... panel... recording? 


The vast lines of Westinghouse electrical measuring 


Tal employs instruments provide you with the answers to all of these 
a , ili ; 


problems. Every Westinghouse instrument is backed up 


by more than 60 years of skill, “know-how”, and ex- 


TYE N fF 4 1 lJ N F perience in every field of industry. 


Westinghouse Instruments Also Provide You With 


Dials that stay white under Springs that remain con- 


N wn | M ENTS all conditions. stant for life. 
Magnets that stay perma- Quick delivery of more 


nent. different ratings and types. 


Pivots with high shock capac- Complete Nationwide 
ity arid low friction. Service. 


J-40363 


you can Be SURE... iF iTS 


Westinghouse instrument specialists are ayailable in the field for 
consultation on your instrument problems. Call your nearest 
Westinghouse office, or write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania 

Send for booklet B-2209-A, Communicati6n Instrument Booklet 
B-3283, or Switchboard Instrument Booklet B-3463 


\ e*- eS 868 ES ers weve. 
woe 


Shipshaw No. 2 of the Aluminum Company of Canada on 
the Saguenay River in Quebec, Canada, is the largest hydro- 
electric development in the world contained in a single 
powerhouse. Twelve giant hydro units, with a total generat- 
ing capacity of 1,200,000 horsepower, are controlled from 
the complex board, shown above. 





NEW EQUIPMENT 


Single-Phase Capacitors 


AVAILABLE in 15 and 25-kvar sizes, 
Askarel-filled 
are announced by Moloney Electric Co. 
St. Louis 20, Mo. Voltage 
from 2.4 through 13.8 kv 


Capacitors are housed in hermetically- 


single-phase capacitors 


ratings 


range 


welded steel cases 


EEI- 


sealed. heavy gauge 


and are reported as meeting all 


NEMA standards. 


Selenium Rectifiers 


lo supply direct current for produc- 
tion or laboratory testing of d-c motors, 
ignition systems, selenium 
produced by Mella- 


Rectifier Co, Roch- 


Three-phase, full-wave 


solenoids or 
rectiher units are 
phone Electronic 
ester 2. N. Y. 
rectification provides a smooth, out- 
wave shape without filters 


the 


put-voltage 


according to manutacturer. 


\utomatic voltage control is said to 
hold the d-c the 
value, regardless of line voltage 


the load. 


operates 


voltage at preset 
fluctu- 
Illus 
from 
Out- 
put voltage can be set and maintained 


the 


ations or variations in 
trated is a 


220 v a-< 


unit which 


and delivers 100 amp. 
from 0 to 


within 0.05 v in range 


8 v d-« 


Speed Control Unit 


Increased production, closer quality 
life 
auto- 


and lengthened machine 


are possible with an 


control 
electronic. 
matic speed control unit for machinery 
prime movers manufactured by Indus- 
trial Associates, 8845 W. Olympic Blvd, 
Hills. Calif. 


Beverly 


as the Varitronic drive, this 


Known 


unit is a simplified system which uti 
lizes the flexible performance character 
istics of d-c motors, but operates from 
an a-c supply. It embraces either con 


constant horsepower. 


held 


of basic speed, according 


stant torque = or 


Control can be within limits as 


close as 2° 
to the company. 

Use of the drive permits flexible re- 
control, dynamic 


mote push button 


braking. 


jogging, 


automatic reversing. inching. 
controlled acceleration and de- 
celeration and control of 


input torque 


or horsepower, 


Wire Stringing Pulley 


Designed not only for wire stringing 


operations but for conductor prestress- 
as well, 


ing and as a transformer gin 


a lightweight universal wire string- 
ing pulley of cast aluminum alloy is 
announced by Pieper-Lillard, Ine., St. 
Louis 1, Mo. 

Detachable pulley assembly has side 
easy insertion 
and removal of conductor. Bracket has 


plate designed to mount on any 


opening latch to insure 


base 
an extra hanging “eye” 


block 


crossarm and 
at the 


mounting operations 


rear for double pole 


Portable Instruments 


Featuring improved scale visibility 
and efficient: shielding, a 
of a-e and d-e portable instruments is 
offered by Weston Electrical Instrument 
Corp. 617 Ave, Newark 
5, Ne. 


Designated 


more series 


Frelinghuysen 


Model 901 series, 


the 


cet ESS 
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HUBBARD round end 
crossarm braces are 

















1 The only flat steel brace made exclusively 





with rounded ends. 

2 He jnaged se -seee comers: team 28 
clothing or equipment. 

3 Sede in: ell ceammnsibliaitlon: iil maeiale 


4 Lengths fromm 20 te 32-4iiches, Maile freak 
1-%2 by %2 inch or 1-%4 by % inch steel. 

5 Protective coating— Hubbard Double Dip 
Hot Galvanizing. 


Hubbard and Company has pioneered an entirely and neater appearance. Accidents involving lost 
New trend in flat steel crossarm brace production. _ time are reduced in number by the elimination of 
Under the New procedure, all braces now have sharp corners. Hubbard Round End Crossarm 
rounded ends. This New trend has achieved a _ Braces are preferred by the Linemen—the men 
three-fold purpose; easier handling, greater safety © who “Hang the Load on Hubbard Hardware.” 


HUBBARDaxs» COMPANY 


PITTSBURGH OAKLAND, 
CHICAGO : CALIF. 
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Silicone Insulation Gives 200 Times 
Class “A” Life in Tread Cutter Motors 


Lake Shore Tire and Rubber Specifies 
Silicone Insulation for Critical Motors 


Case histories from all fields of industry prove 
that Dow Corning Silicone (Closs “H"’) Insulation 
pays remarkable dividends. The initial cost of 
rewinding a motor with Silicone Insulation is 
about twice the cost of a conventional rewind 
job but Silicone Insulation lasts 10 to 200 times 
as long. The increase in production that comes 
of continuous operation is a bonus paid by 
Dow Corning Silicones. 


PHOTO COURTESY LAKE SHORE TIRE AND RUBBER CO, 


Rapidly reversing tread cutter motors rewound 


with Dow Corning S$ on hove more 


than 200 times the life la ‘A’ motors 


At Lake Shore Tire and Rubber Company of 
Des Moines, lowa, open type 2 h.p. motors are 
used to drive disc cutters that scarf cut tread 
stock into lengths. These motors reverse 12 
times per minute and operate in a mist of the 
water used to lubricate the cutters. Life of Class 
“A” motors in this service ranged from 4 days 
to a few weeks. Production suffered and main- 
tenance costs were abnormally high. 


Lake Shore's electrical maintenance engineers 
had these motors rewound with Silicone Insu- 
lation over 2 years ago. They have already 
given as much as 200 times the service 
life of Class "A" motors. This proof of Silicone 
economy convinced Lake Shore engineers that 
DC Silicone insulated motors should be used in 
other essential production equipment such as 
McNeil Vulcanizers and Banner Bias Cutters. 
Here, as in any production plant, Dow Corning 
Silicone Electrical Insulation greatly increases 
the life and reliability of hard working motors 
ond motors on which production schedules 
depend. For more case histories write for 
pamphlet G7AB4. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta © Chicago © Cleveland ¢ 
New York © Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 


Dallas 


OW 


orning 


SILICONES 


FiRst tn 


these instruments have non-breakable 
windows that reduce shadows and _ pro- 
vide an unobstructed view of the large 
5 Vo-in. scales; are equipped with hand- 
calibrated mirror scales and knife-edge 
pointers, 

Model 901 instruments are available 
as d-c voltmeters. volt-ammeters, am 
milliammeters and = microam- 
Model 904 of the series is avail 


ammeters and 


meters, 
meters: 
able in a-c voltmeters 


milliammeters 


Industrial Fixture 


An industrial fluorescent 
Economy Model EF-240 
Svlvania Electric Products Ine. 
Mass.. 
and Glostat starters and is built com 


fixture, thre 
= produced by 
Salem. 
which utilizes two 40-w lamps 
pletely wired. ready for installation 
Features of the lamp include a one 
standard knockouts for 


lanced-out hang 


piece chassis, 
easy conduit entrance, 
ing ears for chain mounting. a cut-off 
adequate for many industrial applica 
tions, high power factor ballasts--85 
or better, and UI 


ture is claimed to have a reflector efh 


approval. The fix 


clency superior to any comparably 


priced fixture on the market. 


Smoke Density Indicator 


Designed to indicate industrial smoke 
density levels. a smoke density indica- 
Electric 
Co’s Control Divisions, Schenectady 5 
N. Y., can also be used to control over 
the-fire heated air to the firebox. 

The equipment consists of a light 


tor, announced by General 


source, a phototube holder and housing 


(illustrated) containing ‘the required 


control and incorporating an indicator 
lf de- 


sired, a recorder of the continuous strip 


calibrated in Ringlemann units. 
chart or circular “step” type can be 
furnished. Bulletin GEA-5254 contains 
additional information on this recently 


developed indicator. 


All-Purpose Truck Body 


FeaTURING added floor space gained 
by placing the utility compartments out 
over the wheels, an all steel truck body 
is manufactured by Morrison Steel 
Products. Inc. Buffalo, N. Y., to fit 
standard $4 and l-ten chassis 
Construction of the Morrison Carry 


All permits installation of such equip- 


ment as derricks. winches, pipe vises 


and support jacks. Accessories which 
include overhead ladder racks. canvas 
tops and sliding metal roofs, sectional 


} 


shelves and side boxes may be 


fied. Safety 


speci 
tread floor and weather 


proof compartments are provided. 


Dry Battery Pack 


HAVING a reported current rating 


above Yo to 3 amp per hr for continu- 
ous duty, a multiple cell, 742-v dry 
hattery pack has been developed by 
Carpenter Mfg Co, Boston-45-Somer 
ville, Mass. 

Ihe battery weighs 9 lb and meas 


ures 37, x 7 x 6% in., including screw 


terminals. It is suitable for hand 


searchlights and other devices which 


require a 74o-v supply. 


Charger Capacity Doubler 


\ device which can be attached to 
General Electric Co rectifier type truck 
battery chargers to double their ca 
pacity, the sequence charge control 
has been developed by the company's 
Lighting and Rectifier Divisions 

By means of the device (lower right). 
two fully discharged batteries may be 
charged in 13 hr from a single rectifier. 
utilizing the automatic two-rate method 
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UU4S PROTECTION 


When you install pole-type transformers 
on your rural line, choose Wagner Transformers 
and be sure of dependable, efficient service. They 
have established enviable service records in the 
field, and uphold the Wagner reputation for reli- 
able transformer performance. 


Wagner makes a complete line 
of Rural Transformers 


The Wagner line offers a selection of types with 
protective features to meet your specific needs. 
In addition to the types shown, a conventional 
type HEF is also available. 


Type HEF-S: Double “bird-proof” gap provides surge 
protection; internal fuse, shown in diagram above, forms a 
protective link between the transformer and the high voltage 
line to prevent “line lockout” if the transformer is damaged 
in operation. 


»9e HEF 3 De-ion Gap on T ype HEF-7: Expulsion-type 
high voltage side provides surge protec- lightning arrester provides surge pro- 
tion; secondary circuit-breaker provides tection; primary overload limiter link 
protection against overloads. protects against overloads. 


Z 


For further information on Wagner Rural-Line 
Transformers, write for Bulletin TU-IC. 


Wagner Electric @rporation 


6456 PLYMOUTH AVE., ST. LOUIS 14, MO. 


st BS 


se \Consult Wagner Engineers on All Transformer Problems 


AC Cos 


yee’ A \eo. 
es: 


ore aS ae 


iia ? fe fees Can oe 
BRIDGE BRAKES + POWER AND DISTRIBUTION TRANSFORMERS + MOTORS + UNIT SUBSTATIONS 


149-5 ELECTRICAL EQUIPMENT AND AUTOMOTIVE BRAKE PRODUCTS 
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“This Phenolite Part is the 
solution 
to that 
insulation 
problem 


” 


Required: 


A material with very high insulation resistance under all atmospheric con- 
ditions—uith good mechanical strength and ready machinability. Phenolite, 


ti | th ; 
imiunated plastic, with al se quaiilles, pilus was ! erred 


In your development of efficient, economical 
products, it pays to investigate 


About one-half the weight of aluminum, 
possesses an unusual combination of proper 
ties—a good electrical insulator, great me- 
chanical strength, high resistance to moisture; 
ready machinability. Sheets, Rods, Tubes, 
Special Shapes. 


A tough, horn-like material with high dielec- 
tric and mechanical strength. Excellent 
machinability and forming qualities, great 
resistance to wear and abrasion, long life, 
light weight. Sheets, Rods, Tubes, Special 


Shapes. 


The first fish paper developed for electrical 
insulation. Strong, smooth, flexible. with 
excellent forming qualities. High dielectric 
strength. Sheets, Rolls, Coils. 


Tc help vou solve your specific development problem — available 
without obligation-— National Research and Engineering Service. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON \ DELAWARE 
Offices in Principal Cities 


Since 1873 


of charging employed in standard GE 
rectifier chargers. Basic characteristics 
of the original charger are restored by 
throwing a switch. 


Servo Motor 


ENercizep from the plate circuits of 
a subminiature vacuum tube amplifier, 
a d-c subminiature, 1/500-hp servo mo 
tor is manufactured by Holtzer-Cabot. 
Inc. 125 Amory St. Boston 19, Mass. 
Designated the RBDS-0810, it measures 


1°. in. in diam and 29/16 in. between 


hubs and operates on a field current of 
6 ma, with a stalled armature current 
of 0.8 amp. 

Ihe motor has two independent high 
impedance field windings for reversible 
operation. Maximum speed is reported 
to be 14.000 rpm. 


Magnetic Relay 


For remote and automatic control 
where conditions of vibration and shock 
are encountered, Bulletin 103 magneti- 
cally operated, aircratt power type re- 
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eee IME-TESTED under the most severe servi 
conditions, BLACKBURN Hi-Strength. 

nectors are the top quality product | "4 
field today. That’s because they’ 
DURONZE — 50% stronger than han 
commercial bronze. They are trove 
the line. They produce a 
tion. They last longer—: 
They will not twist or. 
up, and can be used ov 
short, they are the 


Stop in and inspect our plant 
when you are m St. Louis 


OveER eae) a ee LOCATED ee ee a 
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lays have been developed by W ard 
Leonard Electric Co. 31 5. St. Mount 
Vernon, N.Y, 

Mounted on a phenolic base. the con 
tact gap, tail spring and normally closed 
contacts are adjustable. D-c relays are 
reported to withstand acceleration tests 
above 10g and vibrations of 60 cycles 
and 1/32-in. amplitude. Continuous 
duty coils are available for operation 
up to 115 v d-e or 230 v 60 eveles 


Electronic Rectifier 


Beats “friction tape” 8 ways! os oa 


source where precision filtering and 
ripple voltage heat losses are not eriti 
K Bi he cal. the VSX full-wave rectifier is pro 
quer & aac duced by Reliance Electric & Engi 
neering Co. 1076 Ivanhoe Rd. Cleve 
land 10, Obio 
The unit may be housed in a steel 
cabinet or mounted on an open panel 
Available in ratings of 300, 500, 750 and 
1.250 w, the rectifher produces a 250-v 
eeegives you 8 “extras” at »; : supply from 110, 220/440 or 550-v 
sources, or any other standard a-c volt 
age between 110-550 v. 50/60 or 25 


Wherever you now use “‘friction tape,’’ you'll = 
eyeles. Bulletin K-2125 describes 


want to try No. 163, the new Bauer & Black 


Look at these “extras” 
electrical tape. It will make your splices less sign features of the unit 


bulky, more moisture-resistant, cleaner, and Higher dielectric strength 


dielectrically stronger! No. 163 beats ordi Better moisture barrier 


nary ASTM friction tape eight ways, and Less bulk—with equal 
gives you more for your money! strength 


Stick k higher “tack” 
A thin, cloth-backed, black tape, No. 163 neeeguichar Giger ee") Louvred Module 
Cleaner—-doesn't collect 


is a pleasure to work with. 1 s easily ; t 
I with. It unwinds easily, grime A LOUVRED MODULE designed to be 


sticks quickly and firmly and is non- fraying. 
The cloth backing is not sticky, and so does 
not pick up dirt and grime. Thinness plus high Doesn't fray 

dielectric strength means neater, less bulky Sticks firmly to any clean 
splices and wraps. Yet, No. 163 costs you surface 

no more than most ASTM friction tape! 


Vawinds oecier trimmed and snipped, with regular 
sheet metal shears. into any conceivable 
form and still keep its rigidity and 
cube alignment has been perfected by 
General Lighting Co, Inc, 1527 Char- 
lotte St. Bronx 60, N. Y. The manu- 


Contains five 2/<in, x 90-ft facturer advises that these modules pro- 


rolls. See your distributor, or write Dept. 5-5, Bauer & Black. vide the architect with a product he can 


form and design and with which he is 
A product of limited only by his own imagination 


cst —— AcmEEERGEEEREEDOA russes OURS ALES SERENE — mansuennne and originality. 


te z pet Be yr & The louvres are manufactured in 
<< ye A we |. oy ; . B i AC : cubes of 3, 2 and 1% in. The standard 
x " % = ° . 
Z module is made up in 18 x 48-in. sec- 
vince ence air ve. BD IREDELL TAI EER! Ln! SLT OI ETO, Bae BRIER FURS mL 


Division of The Kendall. Company, 2500 S. Dearborn St., Chicago 16 mee: Large or emaller sections are 
available using the same mefhods of 


construction. These sections are hung 
n ustria esive ap on T-bar frames suspended from ad- 


PRESSURE SENSITIVE ———————— justable hangers. Custom manufac- 


red work may be fabricated from the 
Production Short Cuts to Reduce Costs e Research to Speed and Improve Methods i . rise “2 ; . ee e 
architects specifications. 
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.. and gets 107 
greater current carrying capacity! 


For its recently built new boiler and turbine room, 
a well-known electric utility company chose to 
wire the installation with ROCKBESTOS A. V. C. 
spiral armored multi-conductor power cables. 


Experience in its old plant had taught this company 
that the cost of installing interlocked armored cable 
is less than one-half that for cable in conduit. 


Moreover, current carrying capacity of 3-conductor 
spiral armored cable is safely indicated to be 10% 
greater than three single conductors in conduit with 
normal occupancy. 


1949 





Large Utility Company 
Cuts Cable Installation Costs 


Material, time and labor savings like these can be 
yours. 


And they can be more dependably yours when you 
specify ROCKBESTOS A. V. C.—the original 
cable with the permanent insulation of impreg- 
nated felted asbestos. 


Write. 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONN. 


New York Detroit 


Los Angeles 


Cleveland Chicago 


Oakland, Calif. 


St. Louis 


WIRES and CABLES by 


ROCKBESTOS 


- ++... dare to be better 


7 
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MORE NEW PRODUCTS 
about which you should know 


Cool- Amp Co, 8603 S.W. 17th Ave. Port 
land, Ore., has developed a silver-plat- 
ing powder for plating high-amperage 
connections on the job, using only 
steel wire brush or abrasive clotl 
Davey Compressor Co, Kent, Ohio. an 
nounces the 1949 model, 160 efm Auto 
\ir compressor (truck-mounted 
driven directly from truck — engine 
through a powe! take-off. . Brewer 
litchener ¢ orp, ortland, N. Y.. manu 
factures five and ten-ton, drop-forged 
safety hoist hooks which feature auto 
matic mousing action with tie-lip lock to 
held point of hook and prevent losin 
sling 

Thomas Associates, 4607 Alger St 
Los Angeles 26, Calif. offer free drafts 
man’s tracing sheets of clamps in 
14 to L-in. sizes, each size shown rotated 
through 90 deg in 15-deg increments 
The Trumbull Electric Mig Co, Plain 
ville, Conn., is producing the LTG Flex 
4-Power trolley busway in two. three or 
four-pole construction, which provides 


j 


outlets for fluorescent fixtures and small 


power tools 

Radio City Products Co, Ine. 152 W 
25th St, New York 1, N. Y.. has the 
Model 447A multitester, with magn: 
sium panel and new battery arrange 
ment, for measuring a-c and d-e volts, d-« 
milliamp and amp, and up to 10 meg 


ohms with external battery Kelite 
] 


Products, Inc, Box 2917, Terminal Ar 

Vhs Booklet! nex, Los Angeles 54. Calif., has intro 

. dueed Formula 504 cleaner for remo 

Prerormen Armor Rops provide a simple, pracy | iM Paint. sludge and light carbon fron 
bright-surfaced metals 

tical, economical method of reinforcing and pro- General Electric Co, Fractional 

Horsepower Motor Divisions, Schenes 

tady 5. N. Y.. has a line of unit bear 

the region of the supports. They minimize wear ing, shaded pole f-hp motors, Typ 

KSP71. in three ratings for 115 or 230 

vy. to drive portable equipment in hori 


tecting overhead conductors at the point of and in 


and chafing, tend to absorb and dissipate vibra- 


tion, protect the conductor against arching and | zontal or vertical shaft-up operating fio 
sition General Scientific Equipment 
Co, 2700 W. Huntingdon St. Philadel 
slippage, lessen the possibilities of corrosion, re- | phia 32, Pa., manufactures the No 
700-B refueling pump, with nylon cord 


flash-overs, afford increased holding power against 


duce overall maintenance expense, | 
and neoprene-coated diaphram, for han 


: dling gasoline and motor oil 
Easily applied by hand or with “hot line” tools. Flectro-Therm, Inc, Silver Spring 
Available in galvanized or stainless steel, alumi. | M4=, announces electric immersion 
, heating units for use in processes 
num, copper or bronze. where sulphuric acid and other highly 
corrosive solutions are present: rated 
Please ask for Booklet PR-101 from 200 to 5.000 w at from 115 to 550 
—_ V All-State Welding Alloys Co. In 
273 Ferris Ave. White Plains, N. ¥ 
offers a compact welding kit containing 
INDIANA STEEL & WIRE COMPANY - MUNCIE, INDIANA low-temperature alloys and fluxes for 


any gas welding job. . Wilson Car 
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bon Co, Inc, 60 E. 42nd St, New York 
17, N. Y., manufactures a depth-hard- 
ening powder for low and high speed 
steels which neccessitates only heating 
of steel. application of powder, reheat 
ing and quick quench, 

Keystone Mtg. Co, Center Line, Mich. 
has designed a 90-deg elbow for wire- 
ways in two sizes, 4x4 in. and 6x6 in... 
Phe Nolan Corp, 1333 E. Dominick St, 
Rome, N. Y.. has announced a metal 
melting furnace, the Metal Remelter 
with provision for electric, gas or oil 
heating. for babbitt. solder, wax and 
insulating compounds in capacities of 
650 and 2.000 Ib... . Tal Bender, Ine. 
Milwaukee, Wis.. has developed a thin 
wall-tubing bender to handle all sizes 
from 1] to 2-in. diameter 

Sierra Electronic Corp, 1209 Old 
County Rd, Belmont, Calif... manufac 


tures a 3 to 40-ke. frequency-selective 
db meter, Model 103 Voltmeter, for 
carrier-telephone and carrier-telegraph 
systems Industrial Products Co, 
2820 N. Fourth St, Philadelphia 33, 
Pa.. offers Clearview first aid cabinets, 


init Ne. 36 for shops employing 10 to 
0 people, and unit No. 66 for plants 
having 50 to 100 or more employees 
Electric Co, 4351-67 Dun 
Louis 10, Mo.. is produc 
60 series grinder buffer with 
6-in. grinding wheel at one end and 6-in 
vire brush at other end, powered by 
14-hp. 3,400-rpm motor; Bulletin No 
321-D contains further information or 
Baldor products 
Weldit, Ine. 990 Oakman Blvd. De 
troit 6. Mich.. has a series of gas torches 
designed toe use atmospheric air and 
either propane or acetylene for paint 
removal or fine soldering and heating 
rhs Thyco Electrical Products 
Ine, Los Angeles, Calif... manufactures 
plastic eletrical plugs with finger grips 
for easy removal from wall receptacles 
Fox Valley Instruments Co. Ingle 
le. HN. has developed a small high 
ance line voltage tester, the Poly 
voltester. for identifving 110 and 220-y 
lines and polarity and testing fuses, 
shorts and = grounds 
Amplifier Corp of America, 398-25 
Broadway. New York 13, N. Y.. pro 
luces the Magnerasor magnetic tape 
erasure unit which renews plastic or 
paper-base recording tapes for addi 
tional recordings by simply being moved 
iround the tape reel periphery: oper 
ates from 100/130-v. 25/60-evele source 
Lincoln Precision Machining Co 
North Grafton, Mass.. has announced 
the Lug-All. aluminum-alloy, portable 
hoist capable of lifting up to 1% ton, 
furnished with 15-ft. 133-strand cable 
Carma Mfg Co, 2401 EF. 103rd St. Los 
Angeles 2. Calif... produces small, light- 
weight. solenoid-eperated valves for air 
or fluids. for operation between 65 F 


ind +200 F and pressures upto 12> psi. 
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Type SI 37.5 KVA 
Single Phase 
480 240 - 240 120 Volts 
60 cycles 


Enclosure removed to show terminal 


e boards with solderless connectors for 
Cus easy installation. 


for lighting and small power loads 


Get greater latitude in planning lighting and 

power circuits with rugged Hevi Duty Trans- 

formers. Sizes from 250 VA to 1000 KVA. 
Write for details. 


fas, lh LN: 


JP, me c 


VACUUM 
PRESSURE 
IMPREGNATION 


Modern processing equip- 
ment gives assurance that 
all moisture has been re- 
moved from coils and that 
all insulating materials are 
thoroughly permeated with 


A section of the Hevi Duty Plant showing varnish and bonded togeth- 
- : a : — Iti i 
coils that have been impregnated with rs see — 
, P : : insulating properties and 
varnish, impregnating tank, varnish storage quiet operation. 
tank, control panels and baking ovens. 


HEVI DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEMVIeDUTY ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 








NEWS ABOUT PEOPLE 


Allen Made Midwestern 
Editor, Electrical World 


Edward Allen, general service engi- 
Electric Board of 
Chattanooga since 1945, and, previous 
to that editor of Electric 
Light and Power, has been appointed 
ELECTRICAI 
Wortp with headquarters in Chicago, 


effective May 15.) Mr 


neer for the Powe! 


association, 


Midwestern — editor of 


Allen is succeed 


EDWARD ALLEN 


ing Julius C. Meier, who has resigned 
to join W. N. Matthews Corp, St. Louis, 
Mo.. as application engineer. 

Mr Allen brings to his new editorial 
broad background of 
neering operation in the electric 
field, in addition to 


position a engi- 
utility 
several years’ ex- 


work 


Louisiana 


Following 
State 
versity in 1925, he spent one year with 

Station Institute, 
branch of 


perience in editorial 


graduation from Uni- 
the Chicago Central 
the training ill] Insull com- 
included the 


Commonwealth Edison shops, the Chi- 


panies. His assignments 
cago Heights district of Public Service 
Co of Northern 
Avenue generating station of Common 
wealth district 


Illinois, the Crawford 


Edison, and the Lacon 
of Public 


I pon the 


Service 
Insti 
assigned to the 
Lacon district. where he 
field 


sign and operation. 


( ompl tion of the 


tute course, he was 


engaged in all 
work ce 
In 1927, Mr Allen 
Maywood dis- 


miscellaneous distribution de 


tvpes ol engineering 


was transferred to the 
trict for 
sign work, and, the following year, was 
appointed senior engineer of the dis- 
trict. In 1930 he was called to the gen- 
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JULIUS C. MEIER 


undertake 


system planning, 


eral offiee in Chicago to 


transmission design, 
distribution design, and standards and 
work. 1931-37 he 


engaged in field engineering, 


specifications From 
including 
distribution, in’ the 
(the old 


Joliet. 


and 
Harvey district 
Heights district) 


transmission 
Chicago 
and in 
1937 that Mr Allen joined 
Electric Light and Power 


as engineering editor, subsequently be- 


It was in 
the staff of 
these editorial ca 


coming editor. In 


pacities. he obtained extensive writing 
experience. planned the magazine's edi 
torial program, and made contacts for 


1945 Mr Allen 


where his work 


editorial material. In 


went to Chattanooga, 
has been in personnel, safety, customer 
service and supervision of the editing 
of the employee publication. 

Mr Meier has spent his whole indus 
trial life in the field. He 
joined the editorial staff of ELecrricat 
Wortp in New York in 1944 and has 
been midwestern since 1947 
Clarkson 
College in 1930, and completion of the 
Westinghouse 
test 
iffiliated with the 
Eleetric 
in the 


electrical 


editor 


Following graduation from 


Electric Corp's student 
hee ame 


Massachu 


obtained 


later. he 
Western 


( oO, where he 


course one year 


setts 


experience service, sales, and 


operations During his 


WorLp 


ipparatus 


departments 
with ELrerrical 
Mr Meier has specialized in 


ce sign 


issociation 


changes and developments 


R. C. 


of city utilities at Llano, Tex., 


Walter has resigned as manage 


to enter 
private business 


May 7, 


Montana Power Appoints 
Martin Chief Engineer 


Martin has been 
Montana 
succeeding H. H 
fitty 


formerly 


1. B 
engineer of the 
Butte 
cently re 
eC. ‘Pratt, 
engineer, retired at the 
Mr Cochrane 


by the company as full-time consultants 


named chief 
Power Co, 
Cochrane, re 
years’ service 
chief 
time as 


tired after 
assistant 
same 
Both have been retained 
FW. Bird. president, also announced 
Vice-President and 
lent \l I Buek, 
succeeded by Carl Jor 


dan. now assistant general superintend 


retirement ol 

eral Superintenc 

} 1 

Who has een 
ent 

L. S. Stadler, 


partment, has assumed Mr Martin’s for 


engineer in the gas de- 


mer duties as superintendent of that 


department. FE. A. Hamilton is now su 


A. B. MARTIN 


Kirk, 
superintendent of transmission and dis 


tribution: and H. K. Dickinson, 


trical eng 


perintendent of generation; C. H 


eles 


nee 
e 


Vincent P. McDevitt has bee n elec ted 
harge of legal mat 
ters of the Philadelphia Electric Co. He 
veneral counsel of the 

L947. After 


1928, he 


vice-president in ¢ 


com 
pany being admitted 


to the Bar in 


since 
engaged in gen 
legal practice until he 
pointed assistant district 
Philadelphia in 1935. For ten years he 
identified with — the 
office. In 1945 he 
counsel of the 


eral was ap 


attorney of 


prominently 
work of that 
chief 


vania Utilities Commission and served 


Was 
was 
named Pennsyl 


in that capacity until 1946, when he re- 
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te STEEL service PLANTS 


° gystRict SALES orFices 


Ryerson Stocks—Ryerson Service 


No matter where you are, or where you want 
steel delivered, there’s a Ryerson plant, with 
diversified Ryerson steel stocks, within quick 
shipping distance. A network of thirteen big 
plants, plus twelve district sales offices, makes 
Ryerson steel service the most comprehensive 
and convenient in the nation. 


Each big Ryerson plant is set up to operate 
independently with large stocks and high-speed 
cutting and handling facilities, plus its own 
complete staff of carbon, alloy and stainless 
steel specialists. Yet each Ryerson plant and 
office offers the advantages of a unified organi- 
zation with a hundred and six years of practical 
steel experience. 


These days, with the record-breaking demand 
for steel, we may not always have the exact 
size or quantity you need. But you can be sure 
we will do our very best to serve you. Usually, 
from long experience, we are able to suggest an 
available alternate steel. So, for steel and steel 
service, call the Ryerson plant or office nearest 
you. 
Need Stainless? . . . Call Ryerson 


Your nearby Ryerson plant is a quick, 
convenient source for everything in stain- 
less steel. Bars, plates, sheets, tubing, 
pipe and other stainless products in 
many types and finishes are on hand. 
And stainless from Ryerson stocks means 
Allegheny stainless, the time-tested 
product of America’s oldest stainless 
producer. Need stainless? Call Ryerson. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS: NEW YORK, BOSTON, PHILADELPHIA, DETROIT, CINCINNATI, CLEVELAND, PITTSBURGH, BUFFALO, 
CHICAGO, MILWAUKEE, ST. LOUIS, LOS ANGELES, SAN FRANCISCO 
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for GROUND 
GUY 
MESSENGER 
CATENARY 


HERE’S WHY: 
HIGHER 


Corrosion Resistance 
Tensile Strength 

Elastic Limit 

Resistance to Vibration 
Strength to Weight Ratio 


RESULT IN 
LOWER 


Cost per year of Installed Life 


Write us for literature or answers 
to specific engineering questions 


Monessen, Pa., Atlanta, Chicago, 


Age Denver, Detroit, Los Angeles, New York, 
(2a 


Pittsburgh, Philadelphia, Portland, 
San Francisco, Bridgeport, Conn. 


yi mst ie OPM Le arti. 
AMERICAN CHAIN & CABLE 


signed to devote full time to his private 
practice in Philadelphia. Mr McDevitt 
is a member of the council of the pub- 
lic utilities section of the American Bar 
Association. 


1, R. Lester, manager of the industrial 
development division of the Alabama 
Power Co, Birmingham, since 1943, has 
been made manager of the company’s 
rural and towns division. Mr Lester 
assumed the duties formerly performed 
by E. C. Easter, recently made sales 
manager. H. Neely Henry, who has 
been assistant manager of the indus- 
trial development division, becomes its 
manager. Widely known in Alabama 
and elsewhere for their efforts in the 
industrial development field, both Mr: 
Lester and Mr Henry are long-time em- 
ployees of Alabama Power. Starting in 
1919, Mr Lester has served as district 
at Talladega, division sales 
supervisor, and merchandise sales di- 
rector. Mr Henry has been associated 
with the company’s industrial develop- 


manager 


ment work since 1937 and became as- 
sistant manager of the department in 
1948. 


Harold V. Coes, appointed by Director 
Paul G. Hoffman to serve as consultant 
to the industry division of the Economic 
Cooperation Administration, has left 
for ECA headquarters in Paris. Mr Coes 
was formerly vice-president and a di 
rector of Ford, Bacon & Davis, Inc, New 
York, and is a 
ASME. 


past-president of the 


J. Charles Neville, chief power station 
operator for the City of Jamestown, 
N. Y., has retired. Mr Neville had been 
associated with the development of 
Jamestown municipal power facilities 
for the past 46 years. He was made chief 
operating engineer at the electric light 
plant in 1922. 


ROBERT W. CRANSTON, who was 
recently appointed general superin- 
tendent of substations for West Penn 
Power Co. He joined West Penn in 
1914 at Washington, Pa. 


Wheeling Electric Elects 
Jewell Vice-President 


Announcement has been made of the 
election of Robert R. Jewell as vice- 
president of the Wheeling (W. Va.) 
Electric Co, to succeed the late C. Hal 
Brues. 

Mr Jewell started his career in the 
American Gas & Electric 
which Wheeling Electric is a unit, in 


System, of 


ROBERT R. JEWELL 


1916, when he became a substation op 
erator at Cambridge, Ohio. Five years 
later he was transferred to Dennison, 
Ohio, as assistant superintendent of the 
company’s operations in that area. In 
1920 he was promoted to district super 
intendent, at Coshocton, Ohio, and 
later at New Philadelphia, Ohio. He 
became division manager of the Sunny- 
side division of the Ohio Power Co in 
1936, with headquarters in Bellaire. 

It was in 1947 that Mr Jewell was 
named assistant general manager of the 
Wheeling Electric Co, and later that 
same year he became general manager. 


H. E. Leilich, formerly mechanical en- 
gineer and power plant project manager 
for the Rust Engineering Co, has joined 
the staff of the Peter F. Loftus Corp, 
engineering consultants, Pittsburgh, Pa. 


OBITUARY 


Charles J. Staples, general counsel and 
director emeritus of the Carrier Corp, 
Syracuse, N. Y., died on Apr 26 at his 
winter home in Deleon Springs, Fla. He 
was 75 years old. In 1915 Mr Staples 
joined Dr Willis H. Carrier and J. 
Irvine Lyle in the formation of the Car- 
rier Engineering Corp and became a 
director of the present Carrier Corp 
when it was formed in 1930. He was 
made director emeritus last year. 


James W. Bayliss, secretary-treasurer 

the Niagara Falls Hydro Commis- 
-ion, died on Apr 20 in Niagara Falls, 
Ont. He was 68 years old. In 1913 Mr 
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ArmaWind 


7 


Transformer 


Cooling 


Aho 


aa 


INCLUDES 
aa w.S 


Fan 


MATERIALS: 
G. E. % H.P., 115 V., 
1 Phase, motor for 
outdoor service 
Sealed ball bearings 
Water slinger on shaft. 2 ft. Geoprene leads 
18” steel, 3 blade, Cadmium plated fan 
Spot welded guard of 1%" steel rod. Baked 
enamel finish. Shipping wt. 60 Ibs 


ACTION: A long life fan of engineered 
design, that delivers a high velocity volume 
Air Movement 8,513 C.F.M. 6 ft. from blade, 
with Average Velocity of 537 ft. per minute 
over 46’ Diameter Circle. Easily carried by 
one man. Quick adjustment of fan angle— 
from 30 degrees below horizontal to vertical 
Can be mounted permanently on a pipe 
Structure 


RESULTS: ArmaWind Transformer Cool- 
ing Fans have ‘stood up” for 15 years. One 
utility company has purchased over 1500 
Many satisfied users. Prompt shipment—from 
our plant to you 


Also, Makers of Man Cooling Fans 
Wi di C 
inding Co. 


Charlotte, N. C. 
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| Bayliss was named secretary of the mu- | 


nicipal electric light plant in Niagara 
| Falls, which was taken over in 1916 by 
| the Hydro Commission. 


| 


| C. Neal Barney, vice-president, secre- | 


tary, and general counsel of the Worth- 


ington Pump & Machinery Corp., New | 


York, died on Apr 24 at his home in 
Scarsdale, N. Y. He was 73 years old. 
Mr Barney joined the Worthington or- 
ganization in 1918. 


Jack L. Calpin, director of commercial 
sales, Public Service Co of New Hamp- 
died suddenly at his home in 
Manchester on Apr 15. He was born in 
Somerville, Mass., 


shire, 


and joined the com- 


pany in 1924. Mr Calpin was long ac- | 


tive in the Power Engineers Association 
of New England and was well known 
in industrial cireles in New 
England. 


northern 


William H. Woods, superintendent of 
city street lighting for the 
Hydro-Electric system for the past 35 
years, died on Apr 16 at his home in 
Toronto. He was 63 years old. A grad- 
uate of the University of Toronto, Mr 


flddédbe 


Toronto | 


Woods was known as an expert on light- | 


ing in the United States and Canada. | 
lectured at several Canadian uni- | 


He 
versities. Mr Woods was a member of 
the Illuminating Engineering Society 


William G. Starkweather. 79, president 
of the Starkweather Engineering Co, 
Inc, Newton, Mass., died in that city 
\pr 23. A native of Milwaukee, Wis., 
and Cornell graduate 1892, he 
founded the engineering firm of Tracy, 
Starkweather & Tracy, San Francisco, 
1895. Later New England 
representative of the Allis-Chalmers 
Mfg Co, at Boston. He founded the 
house bearing his name in 1907 and 
was widely known in the power plant 
equipment field in the Northeast sec- 
tion of the country. 


in he was 


William H. O’Neil, 45, manager of the | 


Amherst and Easthampton districts of 


the Western Massachusetts Electric Co, | 
died at Boston Apr 20. Born in Green- | 


field, Mass., he was educated at North- 
eastern University. He joined the then 
Greenfield Electric Light Co in 1924 
and also worked later with the affiliated 
Turners Falls Power Co. Mr O'Neil 
was active in meter department and 
service department duties in his early 
career, as well as in power sales. In 
1933 he manager at East- 
| hampton for the successor W. M. F. 
company and in 1944 received the 
| above named dual responsibilities. 


was made 


| Edward Caton, 58, an electrical engi- 
| neer in the applications division of the 
Boston Edison Co, died at Foxboro, 


Mass., on Apr 23. 
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vide dependable anchorage 
in new construction and 
maintenance. Quick and 
easy to install — made of 
tough rust-resistant malle- 
able iron—their holding 
power “tops” all others. 
Available two-way, three- 
way, four-way and cone 
types. Write for facts. 


Exctusive 
Everstick nut 
housing. Locks 
anchor firmly 
on rod. No 
chance ef rod 
slipping = thru 
anchor. 


EVERSTICK ANCHOR CO. 


Manufacturer of “‘The Anchor of Merit’ 


FAIRFIELD, IOWA 





MANUFACTURERS and MARKETS 


A STEAM IRONING attachment made by General Mills, Inc, 
Lewis & Concer, housewares store in New York 
president of General Mills appliance division, received the 
rom Richard V. Lewis, president of Lewis & Conger, at an award dinner held 
In the new attachment, steam is formed on the “flash-boiler”’ 


Annual Home Safety Award sponsored by 
City D. Hyde (right 
bronze pia 
recently at the Waldorf-Astoria 


Arthur 


Minneapolis, won the fourth 


principle by water dripping into the steam chamber a little at a time, instead of boiling a 
quantity of water to produce steam. This is reported to eliminate the possibility of explosion 
or backup of pressure inside the water tank. Heat for the creation of steam in the appliance, 
which slips on the Tru-Heat electric iron like a shoe, is furnished by convection from the 


iron sole plate 


Business Seen Holding 
at High Levels, Price Says 


In a recent speech at the recent an 
nual stockholders’ held for 
the first time in an improvised audito 
aisle Kast 


meeting. 


rium in the production 
Pittsburgh. Gwilym A. Price, president 
of the Westinghouse Electric 
stated that in spite of a decline in gen- 
eral this 
the total volume 
1949 might 
not be too far below the peace-time rec 
ord of 1948. 

He further 
demand for capital goods 


Corp, 


business activity year, there 
were indications that 


of the nation’s business for 


stated that although the 
heavy ma 
chinery and has tapered 
off, “there expect the 
market for capital goods to hold this 
year at a physical volume about double 
the average for the years 1935 through 
1939, while production this year should 
be at least double the 1935-39 average 
Even this lower level of operations pro 


equipment 


are reasons to 


126 


solid 


assuming 


continued 
that it is 


policies 


vides a base for pros 


perity only not 


destroyed by Government 
thwarting private business and private 
investment.” 

“The best estimates of our manufac 


turing division managers. our business 
projection committee. and our market 
staff indicate that orders from our cus 
1949 will be very substantial 


and may even approach our 1948 total 


tomers in 


In making this estimate, there is in 
cluded an increased proportion of large 
military orders.” 

the Westing 


house operations in 1949, Mr Price re 


Disclosing results of 
ported that new orders hooked by the 
the first three months of 
totaled =$254,054,157 
pared with $271,710 860 in the first 
three months of 1948. Net sales billed 
amounted to $226,658.722. 
with $236,071.263. 


Reporting that the company’s expan- 


company in 


this year com- 


compared 


sion and rearrangement program un- 


dertaken after the war was “essentially 
completed,” Mr Price disclosed that ap- 
proximately $72,000,000 was spent for 
such purposes during the last two years 
alone and that about two-thirds of that 
amount came from the company’s earn- 


ings left after paying dividends 6 


Reynolds Cuts Cable Prices 
on Orders After Jan. 1 


the 
electrifica- 
Reynolds 


slash in price of 


for rural 


\ substantial 
aluminum cable 
tion has been announced by 
Metals Co. Louisville, Ky. The reduced 
prices will be effective on all orders ac 
Jan 1, 1950, 
Reynolds, vice 
the 


cepted for delivery after 
according to David P. 
president and sales manager of 
aluminum division 

The cut in cable prices range from 
$1.63 up to $4.06 per hundred weight 
The new prices also include the one 
half cent a pound commission which is 
paid Wisconsin Electric Cooperative 
for its services as the distributor. This 
development will make available this 
material to vital to extension of rural 
electrification and in 
abundant quantity than ever before. 

An additional advantage which will 
REA 
many sections of the country who place 
their orders with Wisconsin Electric for 
delivery after next Jan 1, lies in the fact 
that there will be a considerable saving 
on freight. It is estimated that his sav 


ing will average more than l¢ a pound 


cheaper more 


be enjoyed by cooperatives | in 


in some of the areas where need for 


aluminum cable is the greatest 
Price Reduced 


Reynolds Metals Co voluntarily re 
duced the aluminum conductor price 
under the figures specified in its con 
tract with Wisconsin Electric Cooper 
the REA cooper 
when it became apparent that 
the material could be produced at a 
lower cost than had been calculated. 

In the meantime the first carload of 
aluminum cable produced under the 
interim arrangement between Reynolds 
and WEC was shipped on Apr. 15. The 
startling announcement of the cut in 
prices on cable. deliveries of which are 
to start in 1950, was explained by Mr 


ative for benefit of 


atives, 
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Reynolds. He said, “We have pro- 
duced enough cable on our own equip- 
ment to assemble accurate data on pro- 
duction costs. These figures reveal that 
we can make this price cut next Janu- 
ary, at which time we will have com- 
pleted installation of equipment now on 


order. ... 


Alcan Surveys Proceed 
on B.C. Aluminum Plant 


The Aluminum Co of Canada is go- 
ing ahead immediately with engineering 
surveys to cost $900,000 which may 
lead to the construction of the world’s 
largest aluminum production plant in 
central British Columbia. 

“We feel sufficiently optimistic with 
possibilities of your province for an 
aluminum plant to spend $1.000.000 to 
find out.” said MeNeely DuBose. vice- 
president of the company. The company 
already has spent $100,000 on initial 
study of three possible sites in the areas 
of Chilko Lake. Utsk Lake and Tahtsa 
Lake. 350 miles north of Vancouver. 
The surveys are expected to take two 
years, Surveys will include foundation 
drilling and transmission line study. the 
drilling to determine footings required 
for a dam on Nechako River. 

The engineering work will be handled 
by the International Engineering Co of 
San Francisco, which. Mr DuBose an- 
nounced, is incorporating in Canada 
The aluminum company also is setting 
up offices in Vancouver the vice-presi- 
dent stated. but he warned: “There is 
no foregone conclusion that our plans 
are going to work out, partly on 
account of the possible difficulties the 
engineers may encounter, and _ also 
because this is one of the biggest 
projects anyone has ever tackled 
anywhere.” 


Cutler-Hammer Makes New 
Office Moves in Ohio 


New office moves have been an- 
nounced by Cutler-Hammer. Inc. Mil- 
waukee, Wis. 

The Columbus office, now located at 
2700 East Main St, operates as a branch 
of the Cincinnati district office under 
the direction of R. D. Yoder. Headed 
by E. J. Gove, the Youngstown office. 
at 25 East Boardman St. is a branch of 
the New York district office. 

In a move to facilitate handling in- 
creased sales activities in the New 
Jersey area, the company has opened 
a Newark branch office located at 155 
Washington St. Headed by W. M. 
Reese, the new office will operate under 
the supervision of the company’s New 


York district office. 
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In the field of electronics and 

the electrical goods industry, 
MOSINEE is known for its 
dependable uniformity, and its 
scientifically controlled physical 


and chemical properties, such as: 


Good dielectric strength . . 
proper softness or stiffness . . . 
high tensile or tear strength . . . 


creped with controlled stretch or 


flexibility . . . specified pH for 


maximum-minimum acidity or 
alkalinity ... accurate caliper, density, 


liquid repellency or absorbency. 


If you have a fabricating or 
processing problem involving 
paper, a discussion with MOSINEE 
technicians might prove helpful. 


Please write Dept. EW. 





WRITE for 54-page 
illustrated catalog. 


COPPER TUBE 
& PRODUCTS, Ine. 


WORK 9 / 
WR, ~ 
/ 

Seymour Smit 
7 TOOLS... 


{ TREE TRIMMERS 
POLE SAWS 

BRUSH CUTTERS 

CABLE CUTTERS 


JOINTED TEST- | 
PIKE POLES | 


| 


4 


A line of tools designed 

/ for linemen’s use that 
f are standard equipment 

* with the world’s largest 
Utility Companies. 


Send for folder 
and prices of 
this labor saving 
equipment. 


Pee 


SEYMOUR S$ 


901W MAIN St., OAKVILLE, CONN. 


|NEW ELECTRICAL CONSTRUCTION 


UTILITIES 


Proposed Construction 
Ala., Guin—Tombighee 
erative, Guin, warehouse 
more & Rutland, Farm 
Montgomery, archts 

Arkansas—Rich Mountain 

z > rural distr 

Polk Co. George C 
1007% Texas Ave., Shreveport, L r 
Colorado—Bureau Reclamation, Dpt. I 
terior, Bldg. 1-A, Denver Federal Center 
Denver, Brush-Yuma 69 kilovolt tra i 
sion line, Spec. 2555; Flatiron-¢ 
115-kilovolt transmission line, Spec 
Wiggins-Hoyt kilovolt transmi 
ling, Spec. 25 foregoing Colorad 
Big Thompson transmission lir 
electric power lines, Morgan, W 
and Yuma Counties, Spec 55 
Co., Spec. 2570; Weld Co 
kilovolt transmission lines 
ng Plant to Estes Power Pl: 
Lake Power Plant t ( 
between Granby and Estes Park 
Buchanan Pass on Continental 
Spec. 2647: 69-kilovolt trans 
cuit, incl. cable from Estes Power Plant t 
2st portal of Adams Tunnel and 115 
ovolt transmission _ line from 
Piant to Marys Lake Power Plant 
near end of the Alva B. Ad 
Grand Lake ¢ 


Electric 
and office 
Security 


Co-op 
Gil- 
Bldg 


Electric Cx 
lines extens 


ostes 
and near 
Divide 


mission cir- 


in 
between ste 
Spec 2846 both ¢ 
j transforme 
witch, disconnectir 
switches u 


und 


breaker ) 
fuses disc 
lightning 
Loveland substatior 
Spec. R7-52 
McClellan, ch. engr 
Illinois—Tllinois Electric Co-operative 
Champaigr 5 m 69 KV smis n 
lines, headquarters facilities hampaign 
$198,000. 
Indiana S 


tric Co-oper 


son Proj 


Co 
ithern Indiana Rural Elec 
Tell City, 80 mi. rural 


imprvs Spencer Co 


distr lines 


$180,000. 
lowa—Gr 
operative 


Greene 


Sys. 


Co 
Jefferson 
Co. $243,000. 
K. P. Bldg., Des 
Ta., Akron 
enlargerr 
board, et 
Insurance 

ener: 
Kansas—Ninescah Rural 
perative, Pratt mi 
4 sub-stations, Pr 
ties, $935,000. Richardson 
Co., Solomon, engr 
Louisiana—Concordia 
ative, Ferriday, 183.5 mi. rural distr 
16.5 mi. 33 KV transmission lines 
imprvs 11 mi. tie 1 ordia Ce 
$570,000. 
Minnesota 
tive Assn 
rural distr. 
transmission 
$1,185,000. 
Ave 


ene Rural El! 
rural adi 
Brown 
Moines, en 
City. Citv Ha 
generating sw 
$75.000 "inter 
Exchange Sioux 


nt 
en 


City 


Co 


lines 


Electric 
rural distr 
tt and 8 adjacent coun- 
Electrical Eng 
Flectric Co-oper- 
line 
Svs 
ines, Con 
Northern Electric Co-opera 
i sys. imprvs., 393 mi 
lines » mi. tie lines, 26 mi 
lines, headquarters facilities 
General Eng. Corp 
Minneapolis, consul 
Minn., Sleepy Eye—Prown 
Flectric Assn., H. A. Rossuth 

use and office. $100,000 
Mankato, archts 


Minn., Bemidfi 
operative, Farl 
mprv 
$360,000. 

Miss., Laurel—Jones 
Power Assn Laurel 
$95.000. Plans deposit 
& Chandler, 224 N 
archt 

Nebraska, Iowa and Illinois — Nor 

stern Bell Telephone Co., 19 and Dor 

Sts., Omaha Neb test towers 
a, Neb., Chicag Tll., and approx 
towers at various points between the 
two cities for radio relay sys Approx 
$500,000. A. L. Turner, c/o owner, cl 
ener 

Nebraska North_ Central 
Rural Public Power Dist 
mi. rural distr. lines, sys 
pleting previously approved 
Co $650,000. 

Nevada—Bureau Reclamation, Dpt. In 
terior, Boulder City, 2 safety bulkheads 
2 safety doors and 2 safety gates for 


cago i 
Co 

mer 

Dreher & 


ware- 


Ross 


Electrie C 
Bem! 


Reltran 


Beltrami 
Larson 
listr. lines 


mer 


rural 


County 
warehouse 
$10. Riggs 


Congress St 


, Jackson 


Nebraska 
Creighton, 363 
imprvs., 
constr., 


com- 


Holt 


Hoover Power 
Proj., Spe R3-B 
N. Y¥., Long Island City 
tric Appliances, Ine 
gond St ridgeport, Conn., plans by J. G. 
n, 211 State St Bridgeport, Conn., 
s Warehouse Northern Blvd 
St. $600,000 
North Dakota E. M 
perative, Linton, 670 mi. rural distr. lines 
and completing previously approved yn- 
struction, Emm< Co. $1,045,000. Ulteig 
Eng. Corp 114% Front St., F con- 
sult ener 
North Dakota—-U.S 
Box or B 
Garr n Dam 
$4,000,001 
South Dakota etric 
‘o-operative, Mission distr. 
nes and 20 n lissi line, Todd 
oS $810,000 
Washington — | lic t 1 of 
Douglas Co Br , and 
rehabilitation 50 n mission 
ine, 82 n rural dist ie fo 265 mi 
rural distr. line im} ’ 36 mi, 
kv transmission 1 mpleting 
viously approved Douglas Co. 
318,000. 
Washingtor 


Boulder Canyon 


General Elec- 


Boston Ave. and 


Electr Co- 


Eng., Fort 
hydrau 
ourl River. $2,000,000- 


oln, 


marcel yines 


Miss 


constr 


Bureau Reclamation, Dpt 

Denver Federal Bldg., 
one Panel No. 1 for station- 
rol board SL, one Panel No. 1 
service control terminal board 
inted quip. for mounting on 
ind 7, Grand Coulee Left power 
imbia Basin Proj 2645 


Spec 


Low Bidders & Contracts 
Awarded 


Florida —West lorida 
erative, Graceville, rural distr. line 
tens,, for expansio iral electr 
ind facilties, Owner build 

Geor Lamar Electr Membership 
Corp sarnesville, 1 } mi i distr. 
ines, Lamar, Bibb Crawford wether, 
M Pike vulding and Upson Coun- 
ties, to Roy R irds Constr. Co., Carroll- 
tor $149,337 

Montana B 
Helena I Dar 
plant > m northeast He 

Rive Proj., Spec 
yn Const ) (Brown & Root, Ine., 

30x Austin, Tex., Wunderlich 
Desnoyer Ave., St. Paul, 

1960 S. Broadway, Los 
and J *. Maguire, 816 

Angele Calif.) Los 
$11,896,425. sids 4/6, 


Electric ¢ 


op- 
ex- 

ervice 

$100,000, 


In- 
and 


ena, 
2585, to 


Dpt 
terior 
power 
Missour 
Cany 
P. O 
Cor 
Minn., Gr 
Angeles, Calif 
Ww 5 St 
Angeles, C 
awarded 4 
Ia., Traer—Bd. Mun 
Plant, Tra Mar. 25 
8 equip Sect 9 
equip., from Jens 
Waterloo, $12 
Oklahoma—-U. § 5 61, Tulsa, 
turbines for Tenkiller Dam 
49-67, to 
$580,911. 


ft 
r 


Power 

Sect 
tric 
St., 


cipal Light & 
) toon. 7. o 


switchboard, ele 
Oleson, 321 W. 18 


166 


Pa 


River 
Smith Co 


/ 1, awarded 4/5 


INDUSTRIAL, COMMERCIAL & 
PUBLIC BUILDINGS 


Spec. 34 


York 


Proposed Construction 


Mo., Kansas City Veterans Admin., 
Vermont Ave. between H ar 1 St N.W 
Wash., 25, D. C., veterans admin. general 
nedical hospital, $8,000,000-$12,¢ 000 

Tex., Houston - City Housing Auth 

D. Neal, chn. Housing Comn 

( plans by Wyatt C. Hed- 

5201 Fannin St 
$25,000,000. 


archt 
iousing 


units 


Low Bidders & Contracts 
Awarded 


N. Y., New York—Rockefeller Ir 

r Medical Research, 66 St. and 

Ave hospital and nurses and doctors 

residence, 1194-1268 York Ave Ver- 
rown 100 E. 42 St Zor 17 
$2,500,000. 


stitute 


York 
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RECENT RATE CHANGES 


Centrat Hupson Gas & Exvectric Co, 
Poughkeepsie, N. Y., has been authorized 
by the New York Public Service Com- 
mission to increase electric rates by 3%, 
to yield the company a net increase of 
$168,000 upon an annual basis. In_ its 
original petition last December, the com- 
pany proposed rates to produce additional 
revenue of about $718,000. The increase 
allowed by the commission is upon an in- 
terim basis to Oct. 31, 1949, and the new 
rates are to become effective upon tiling 
by the company of new tariffs to reflect 
the inerease. An opinion in the matter by 
Commissioner Spencer B. Eddy sets forth 
an analysis of the company’s property, 
revenues, and operating costs and con- 
cludes that under existing rates the utility 
is not receiving a fair return on the plant 
used in providing service to the public. 
In addition, the company is faced with 
heavy expenditures for new plant in order 
to meet the increasing demand for service 
by its customers 


PeNNsyLvANiA Power & Licur Co, Al 
lentown, has filed a new tariff with the 
state Public Utility Commission aimed 
at producing additional revenue of $2,240,- 
100 annually by increasing residential 
rates an average of 5% and commercial 
rates up to 10% and including “moderate” 
increases for other classifications. To be 
come effective June 22, subject to PUC¢ 
procedure and possible hearings, the new 
rates would be included in the bills is 
sued July 22. David A. Elias, vice-presi 
dent in charge of the Harrisburg Division, 
said bills to 96% of the residential con- 
sumers in the 27-county area served by 
the company will not be increased by more 
than 26¢ a month. Most of the PP&L’s 
‘8-year history has seen the rates go 
‘steadily downward,” but the company has 
found it impossible to absorb all the in- 
creased costs resulting during and since 
the war, Mr. Elias said. He said that the 
cost of coal increased by 115% at the 
power plants; that the cost of poles 
climbed by 110% ; that copper costs rose 
65%, and that “power house equipment 
meters, oil, insulators, freight, and wages 
all have gone up.” 


Montana-Dakota Urtinities Co's re- 
quest for a general electrical rate increase 
has been denied by the Montana Railroad 
Commission. Tbe commission found that 
the utility system earned 4.11% revenues 
on plant value during the year ended Sept 
30, 1948, that the operating ratio was de- 
creasing, that no increase in electrical 
rates was justified. 


Paciric Power & Licut Co’s rate charges 
in Walla Walla, Wash., went under fire 
when 42 property owners filed a petition 
with the state Department of Public Serv- 
ice, seeking a review. The petition alleges 
Walla Walla rates are higher than those 
charged by the same company in Portland, 
Ore., and that the company is receiving 
an excessive return on its investment 


PortLanp Generat Exveectric Co has 
applied for rate increases, which would 
add $2,170,740 to its annual income. The 
proposed new tariffs were substituted for 
a filing made in January in which in- 
creased rates were sought in all com- 
munities served by the company except 
Salem, Ore. The new tariffs cover the com- 
pany’s entire operating area. 


ELECTRICAL WORLD © May 7, 1949 


Case History” 
of 


Untreated versus Treated 


Poles 


1925 1946 


51 Untreated Poles Placed . . . 19 Poles Still Serviceable 
(Northern White Cedar) 


607 Treated Poles Placed . . . 600 Poles Still Serviceable 


(Southern Pine) 


In 1946, after 21 years in line—600 out of 607 Pressure-Creosoted 
Poles were still serviceable. And of the 7 poles no longer in serv- 
ice, 5 had been removed because of a grade crossing clearance— 
2 because of an accident. Not a single one of the 607 poles had 
been removed because of deterioration due to treatment or pre- 
servative failure—a 100% record for creosote. 

And when it comes to creosote, you get the best possible de- 
livery service from Koppers. With 14 creosote-producing plants 
—with 4 large storage plants—Koppers can supply you with creo- 
sote where you need it—when you need it. 

Koppers is the nation’s largest distributor of creosote. So re- 
member—you can always count on Koppers to help you maintain 
your production schedules. 


KOPPERS COMPANY, INC. - Pittsburgh 19, Pa. 


*Proceedings of the American Wood Preservers’ Association—1947. 


> All Standard Specifications 
Le ‘ For All Types of Wood Preservation 


KOPPERS CREOSOTE... t be swe 





Visible in Any Weather 
... Markers That Last 


Regardless of age or weather conditions. 
Premax Stamped and Embossed Metal Let 
ters, Figures and Pole Tass are clear and 
legible, making it easy to locate any piece of 
property so identified. 


Cheaper than stenciling, too . . . because 
not only is the first cost actually less, but 
you need never spend one cent for mainte 
nance. 

Send for special Bulletin. showing how 
other utilities are profiting by using the Pre- 
max method of property identification. 


PREMAX PRODUCTS 


DIVISION CHISHOLM-RYDER CO., INC. 
4948 Highland Ave., Niagara Falls, N. Y. 


Pull Poles FASTER 


— without digging 


Model 329 
with chain pulls 
any size pole. 


Pole Jacks 


Pole pulling, straightening or moving is 
fast, safe and easy with the Simplex 329. 
An “H"’ beam sub-base insures a firm 
foundation on any ground. Equipped with 
8’ welded steel chain and 5’ steel lever 
bar. No digging needed, regardless of size 
of pole or depth in ground; operated by 
only one or two men. Complete specifica- 
tions on this and other Simplex Utility 
Jacks available in Bulletin U48 


TEMPLETON, KENLY & CO. 


1046 South Centra! Avenue 
Chicago 44, Illinois 


TECHNICAL LITERATURE 


Paper—'Phe fourth edition (Dee 1948) of 
ASTM Standards on Paper and Paper 
Product with Related Information) con 
tains 77 specifications and test methods 
ome covering electrical insulation. Copies 
e 286-] 

erican Society for Testing Materials 

Race St, Philadelphia 3, Pa., 

‘ ( 


$2.50 each 


Boiler Plants—Ho 
Plant Costs bu Me 
Handling proy 
vestment am 


6-page pub 
ich from 


Copper 


erma 


disc 
tained ir 
ied by 
York 


Are Welding 


lave! 


Secondary 
Type Sece 
ied 


Illumination Levels Indicator 
ix i forr f 


oped 


ary fe 


Thermocouple Wire 
nded Practi RI 
ocouple W 
ommended 


Batteries 
ves instruct 


Storage 


1intenance 
te 


Welding Electr 


book can be procured from * 


Aluminum Castings—-A 64-page booklet 
Aluminum Alloy Castings, is a composite 
print of 14 articles covering the produc- 
tion and application of aluminum 
and and permanent-mold castings. Copies 
at a price of o0¢ each (no stamps) may 
obtained from The Aluminum Associa 
or 42 Lexington Ave, New York 17 
N. 7 


alloy 


Cables— Cable 
report whi 


Operatio 1946 is a joint 
covers operating experience 
(above 7.5 kv be 
joints and potheads as re 
rted by 16 contributors who operated a 
than 14,000 miles f cable 

10, at a price of $1 » to 

bers in United States, is obtain- 

m Edison Electric Institute $2 

Ave, New York 17, N. ¥ 


with gh-voltage ween 


1ases) cable 


Purpose and 
Electrical Diagrams Supplied with 
Equipment define and 
aor n agra 


Switchgear Diagrams-—-The 


tcehgea 


diagrams ; 


Energy Supplies Ma 


waterfa 


Screw Threads 


VU 


main 

published 
Nut and | 
Hanna Buildi 
e156 


Kadio Listening 


finding 
McLean Counties are 
ed in Qualitative Analysis of Radio 
Two Central Tlliv 
ed by Bureau ¢ 
tesearch, Ur 


report has been 
ul propertie f 
ds. A_ viscos 
luded for 
| Electric Si 
Chemica 


Co, Pitt 


Silicone Oils 


NEMA Standards—- Following 
irds have een issued B 
m *ubli atior 
ed Conder 
rice 60¢. Ye 
Fabric Publicatior 
ow Varnished S 
140, price 60¢ 
1 Contre Ca 
ce $3. Mining 
tion 49-142 
lards are obtainable from 
il Manufacturers As 
44th St, New York 
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CATALOGS + BULLETINS 


@OIL CIRCUIT BREAKERS: Catalog 
O10 describes, with illustrations, the oper- 
ating mechanism of Type AKE outdoor 
oil cireuit breaker. This 4-page booklet 
replaces Bulletin No. 68 It includes a 
list of the electrical characteristies of the 
equipment Pacifie Fleetric Mfg Corp 
5815 Third St, San Francisco 24, Calif 


@MPEPTAL 
new 
paint 


Seven 


preservation n 


PRESERVATIVES: 
folders on metal 
durability on metal have been is- 
sued. They include the following: “Alo- 
dine” (protects aluminum) ; “Deoxidin: 
(destroys rusters); “Duridine’” (metal 
cleaner and conditioner) Cold) Spr 
“Granodizing” (protective zine 
phate coating process for steel): “Litho 
form” (makes paint stick to galvanized 
iron): “Rodine” (used in pickling pro¢ 
“Thermoil-G ranodine” 
tion against rust and wear). Fach folder 
describes a specific metal-treating chemi 
eal. American Chemical Paint Co, Am 
bler, Pa 


phos 


ess ) (for protee 


@SILICONE FLUIDS 
behavior of the DC 
deseribed in a 


Properties 

200 silieone fliid 
booklet entitled 
‘Dow Corning Silicone Note Book, Fluid 
Series No. 3 Illustrations. charts ane 
tables are freely used. Dow Corning Corp 
Midland, Mich 


@LIGHTING: “It Happened In Dea 
ver's Schools—It Can Happen in Yours.’ 
16-page report which explains 
every one of Denver's SO 
buildings was 
states how the 
helped with the 
classrooms wer 


Is a whi 


publie school 
relighted In addition it 
project was planned, who 
lighting layouts, how the 

redecorated to get the 
most out of the lighting equipment 
the fixtures were and other 
factual data Day-Brite Lighting, Ine 
5411 Bulwer Ave, St. Louis 7, Mo 


new 


how selected 


@CONTROLLERS Sulletin 
ers Series 500°) pneumatic 

Bulletin C305 covers the new 
controller Sulletin TS35, the 
and thermometers and 
All these 
giving 


A119 cov 
ontrollers 
CAO00 eyele 
OO Seri 
ROW) the 
bulle 
Salient 
Bristol 


of gages 
round chart dynamuster 

tins contain illustrations 
features of the equipment 


Co, Waterbury 91, Conn 


@HYDRO-VOLIFIER: The n 
to clean, stabilize 
transformer and ¢i breaker ols 
deseribed in a 4-page illustrated bulletin 
Details of construction and ease his 
bulletin Lb 


odert 
dehydrate and de 


reunt 


are ineluded in’ the 
Inc, Ft Wayne, Ind 


ANNI 
sheet, 
lampholder units and lamy 
has been The H. R. Kirk 
Morristown, N. J 


NCTATORS \ 
fundamental 


@ LAMP 


basie data 


new 
giving the 
data on lenses 
bulbs, 
land Co, 


booklet 
regulator 


@ REGULATOR In a 22-page 
the story is told of a rotating 
Rototrol, in the steel industry 
tions, its applications and its outstanding 
Westinghouse Electr 

Pittsbugh, Pa 


its fume 


accomplishments 
Corp, P. O. Box S68, 
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WHY STATION EXPANSION 
PROGRESSES FASTER... COSTS LESS 


WT A ML 


If you’re planning to expand your power stations or 
substation facilities, do what many leading power 
companies have already done . .. make your station 
change-overs with Johns-Manville Trancell Materials. 


They're safe—fireproof .. . have low 
heat conductivity . . . adequately isolate 
high-voltage apparatus. 


They're handy — easily cut and drilled 
on the job, or furnished cut to your 
specifications. 


They’re economical—light, easy to 
handle and assemble. Have excellent 
re-use value. 


They’re neat— make clean, flush-type 
housings, panels, doors, and par- 
titions. 


They’re durable —rotproof and rust- 
proof... will last for years. Require 
a minimum of maintenance. 


—for all high voltage power equip- 
ment enclosures — Johns- Manville 
Trancell Materials are made in many 
sizes and types. Recommended for 
transformer and switch gear hous- 
ings and partitions; bus bar enclo- 
sures and other services. For further 
information write to Johns- 
Manville, Box 290, New 

York 16, New York. 


Johns-Manville 


TRANCELL 


an asbestos product for housing electrical equipment 





GE FENCE“: 


e AMERICA’S FIRST WIRE FENCE e 


Thinking 


about a Fence? 


@ You know that protection is good 
judgment—and you intend to do some- 
thing about it. To know what to do, 
write for illustrated facts. Note the 
several styles of Page Chain Link Fence 
and Gates. Then talk with our nearest 
association member. He will help you 


pick the right fence, made of the right 
metal in the right way, and will explain 
his right method of fence erecting. He 
is an experienced local fence specialist 
offering more than a product—a com- 
plete fence service. His name will be 
sent to you with fence facts we offer. 


Write to PAGE FENCE ASSOCIATION in Monessen, Pa., Atlanta, 


Bridgeport, Chicago, Denver, Detroit, 
New York or San Francisco. 


Los Angeles, Philadelphia, Pittsburgh, 


PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC, 


ALL ALUMINUM 


COMDUIT RODS 


STRONG ... LIGHTWEIGHT ... EASY TO WORK WITH... 
TIGHT-LOCKING .. . NO MALE AND FEMALE JOINTS... 
EACH COUPLER IDENTICAL... WRITE TODAY FOR DETAILS 


AND PRICES. 


ABBOTT & MATHEWSON, inc. 


Box 149, Niagara Square Station, Buffalo, 1, N. Y. 


FOR TYPE 
S METERS 


STAR METER SEAL 


Eliminates meter tampering. Cannot be removed 
without mutilating. SEND FOR SAMPLE. 


STAR PORCELAIN CO. 


51 Muirhead Ave Trenton, N. J 


132 


BUY 


ail the U. S. Savings 
Bonds you can 
and 


KEEP 


all the U. S. Savings Bonds 
you buy 


May 7, 


LETTERS TO THE EDITOR 


Lake Mead Silt Volume 


To the Editor of Execrricar Worip 
Technical Notes — for Electrical 
World, Feb. 26, 1949, carried an item 
Hoover Dam-Lake Mead silt 
load of one million tons (more or less 
24 he 


300 miles long to haul, 


every a train of gon 


dolas 


Being curious | attempted to confirm 


re quiring 


your figures with the results as follows: 
The U.S. Water 


Supply Paper No. 998, page one gives 


Geological Survey. 
annum 200 
Grand Canyon. Mr 
American Railroad Assn., 
Washington, D. C.,, 
(hopper lor 


the load as 
200.000) tons at 


iveraging per 


Dale of the 
Operating Div. 
vives data on gondolas 
“10r” “SOT” 
(max.) of 80 and 64.5 tons respectively 
1b and 35 ft. 
data the miles of re- 


with 


and capacities 


and coupled lengths of 
With these basic 


juired trains per day follow 


Gondolas 


R. S. Goodridge, 
Chase. Md 
interpreted by Mr, 


mile-long 


Chevy 
USGS data as 
Goodridge 
trains per day throughout the year in- 
stead of the 300 we estimated broadly 
trom other data. 


of fill.) —Editors 


would re quire 72 


Either way it’s a lot 


WEC-Reynolds Supply 
Of Aluminum Conductors 


To the Editor of Evectrrica WorLb: 


It was with interest that I read your 
ELectricaL Wortp 


some time ago of the contract between 


discussion in the 


the Wisconsin Electric Cooperative and 
the Reynolds Metals Company to pro- 
vide additional quantities of aluminum 
conductor for the rural electric coopera- 
One 
perhaps calls for some amplification. I 
to the 
Washingtonian” 
REA, 


contract so blandly 


tives. point in your discussion 


reler question raised by “one 
as to “how one federal 


could ok an 


while another, the 


agency, exclusive 
Justice Department, wages war on ex- 
notably that between 


AT&T.” 


clusive contracts. 


Western Electric 


and 
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There are, of course, many differences 
between the WEC-Reynolds transaction 
and the Western Electric-AT&T com- 
bine. The most significant difference, 
it seems to me, is that in the case of 
the WEC-Reynolds plan its successful 
culmination will result in more compe 
tition being injected into the aluminum 
conductor field which has heretofore 
been monopolistically dominated by 
one huge corporation. Just offhand it 
doesn’t appear to me that the Western 
Electric-AT&T tie-up has the result of 
bringing about more competition. 

In regard to the WEC-Reynolds con- 
tract, | am glad you pointed out in 
your article that REA has no connec 
tion with it, such as was the case when 
we undertook to help our borrowers 
break the pole shortage bottleneck im- 
mediately after the war. A good many 
people overlook the fact that the WEC 
Reynolds contract is strictly a contract 
between the Wisconsin Electric Co- 
operative (not an REA borrower) and 
the Reynolds Metals Company. REA 
obviously has been interested in_ it 
because of the promise it holds for 
supplying aluminum conductor — so 
desperately needed by the rural electric 
cooperatives. Insofar as we are con- 
cerned this interest is certainly not 
“exclusive”. As a matter of fact we 
have sought for more than a year to 
point out to any and all the potentiali- 
ties of the co-op conductor market. 
But these efforts to assure an increased 
conductor supply by the aluminum in 
dustry had no apparent effect. In fact 
the waiting period for delivery of alu 
minum conductor continued to increase. 
Until WEC and Reynolds came _for- 
ward no proposal had been made either 
to us or to our borrowers for stepping 
up the supply of much needed alu- 
minum 

While the WEC-Reynolds contract is 
outside our jurisdiction, we ask as a 
matter of course under terms of the 
loan contract to approve the materials 
contracts between WEC and our bor- 
rowers. We check and approve every 
contract between any borrower and 
an outside agency when use of loan 
funds is involved. 

We sincerely regret that the alu- 
minum conductor industry should, as 
you say, “shed tears” and “angrily 
clack dentures”. This may well be 
the way also to describe the sentiments 
of the rural folk who are still waiting 
to get electricity. Certainly the case 
of these people is important and one 
that puts a tag of urgency on any 
action that will get the job done. 


George W. Haggard 

Assistant Administrator 

Rural Electrification Administration 
Washington, D. C. 
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Where corrosion threatens... 


For electrical work in mines, tunnels, under 
water, or where acid or corrosive action exists, 
Bronze Crosby Clips make permanent, vise-tight 
fastenings. Nuts, U-bolt and base are all 
high-strength, lifetime bronze. Sizes from 

14” to 1”. Ask your distributor! 


fasten wire rope with 


Custom Built 
ELECTRICAL 
PRODUCTS 


A NEW 
METER TEST TABLE 


developed for a leading Ohio util- 
ity company and featuring several 
improvements over old types. 


1. New Electronic circuit giving 
quicker response at full load 
and greater sensitivity at ligit 
load. 


Rotary switch returns to neutral 
(starting) position automatical- 
ly after completion of its cycle 


. An off position has been added 
to the full load — light toad 
switch at front of center panel 


. New design of arm carrying 
photo cell with quick position- 
ing and locking arrangement 


Hinged doors on the back which 
facilitate resistor adjustment. 


. For your convenience G.E 
Consult us on your specific requirements. We have had Photo Electric Unit can be re- 
27 years experience in the manufacture of power and moved from front of hoard 
light distributing units, switchboards, meter test tables, quickly by removing 4 round 
tapchanger switches and special units head machine screws. 


THE NOTNAC MANUFACTURING CO. 
1410 SECOND ST., S.W. CANTON 2, OHIO 





PROFESSIONAL SERVICES 


BARKER & WHEELER 


Water Steam a 
Design, Supervisior 
Test and Laboratory Se 


4706 Broa 


HUGH L. COOPER & CO., INC. 


eral Hydraulic Ens t ¥ cluding 
the desigr nd 
anagement 


plants 


$50 Fifth Avenue 


DAY & ZIMMERMANN, INC. 


Engineers 
Desigr truct Management 
Repor 


ADELPHIA 
$ 1 CHICAGO 


Ebasco sentient sncorpore ted 


Engin usine se ¢ Itants 


ELECTRICAL TESTING 
LABORATORIES INC. 


TECHNICAL SERVICES 
se inte por ood quality 


t., New York 21, N. Y¥. 


H. F. FERGUSON 


Consulting Electrical Engineer 


Expert a 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


The Real 
Value 


of placing your unusual prob- 
lem in the hands of a competent 
consultant is that it eliminates 
the elements of chance and un- 
certainty from the problem and 
provides real facts upon which 
to base decisions. 


FORD, BACON & DAVIS 


Engineers 


GILBERT ASSOCIATES, Inc. 


DESIGN AND St PERVISION 
WATE Y 


STEAM, HYDRO 
RK SUPP BE DISPOsAl 
AND Db 


HOOSIER ENGINEERING 
COMPANY 
Erecting Engineers 
Transmission Lines, Substations 
46 S h St., Colur ) 


327 Soutt aSalle ree hicag 
Liber St New York 


” A. LOUGEE & COMPANY 
REPORTS Seca eae VALI eae 
BUSINESS ANI LCONOMIC STUDIES 


120 Broadw 


LUCAS & LUICK 


Engineers 

DESIGN, CONSTRUCTION 

OPERATION, MANAGEMEN 
INVESTIGATIONS 


UPERVISTON 


ARTHUR L. MULLERGREN 


Engineecring-Management 


Public—Uulit Natural Gas 


PIONEER SERVICE 
& ENGINEERING CO. 


ind D 
Purel 


Recording & Statistical Corp. 


BILI ANALYSIS CONSUMPTION 


STUDLES 
ONE STEP METHOD 


SANDERSON & PORTER 


Engineers and 
Constructors 


SARGENT & LUNDY 


ENGINEERS 


140 South Deart 


F. W. SCHEIDENHELM 


F. A. TUCKER, INC. 


Contractors—-Ergineers 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


THE J. G. WHITE 
ENGINEERING CORPORATION 
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REPLIES ( Bor N Address to office nearest you 
NEW YORK. 330 W. 42nd St. (18 | 
CHICAGO 0 N Michigan Ave il) | 


SAN FRANCISCO 68 Poat St. 4) | 


POSITIONS VACANT 


ELECTRICAL ENGINEER with mat 














| UNDISPLAYED RATES—— DISPLAYED 
Not available for equipment advertising) Individual Spaces with border rules for prominent 
$1.20 a line, minimum 4 lines. To figure advance lisplay of advertisements 
payment count 5 average words as a line 
Individual Employment Wanted advertising rate is The advertising rate is $9.75 per inch for all 
' the above rates payable in advance advertising appearing on other than a contract 
Bor Numbers—-Care of publication New York, Chi- basis. Contract rates quoted on request 





ago or San Francisco offices count as one line. 
Discount of 10% if full payment is made in advance An advertising inch is measured %” vertically on 


for 4 consecutive insertions one column, 3 columns—30 inches—to s page 
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MOTORS SQ. CAGE 
1—450 HP.—Ridgeway 900 rpm 2200v. 
1—125 HP. G.E., 1800 rpm 2300v 
1—100 HP. Whse, 1800 rpm 440v. 
1—100 HP. Whse, 1200 rpm_ 2200-440 
1— 75 HP. Whse, CS, 1200 rpm, 2200 volts, 8 
phase, 60 cycle 
1—75 HP. 1800 rpm Westinghouse, 440 volt 
1 75 HP. General Electric Type KT 900 RPM 440 


2 40 AP. G.E., 900 rpm 220 
40/20 HP Westinghouse 600/450 44 volt 


MOTORS SLIP RING 
1—2500 HP G.E. MT 257 RPM 6600 volt 
2 150 HP G.E. Type IM 450 RPM 440 volt 
1 100 HP G.E. Type IM 400 RI'M 440 volt 
1 100 HP G.E. 720 rpm 440v, 25 cy. IM 
75 HP. G.E. 1200 rpm 220v, 60 cy. Vert 
60 HP. West. 900 rpm 2200v. 60 cy. Vert 
50 HP. F.&M. 1800 rpm 220v. 60 cy. 


MOTORS—D. C. 230 VOLTS 
1—125 HP. G.E. 1800 rpm R.¢ 
1— 75 HP. 865 rpm General Electric 
1— 50 HP. 70@ rpm Crocker-W neeler 


VARIABLE SPEED—220 VOLTS 

1—35 HP. 300/1200 rpm Westinghouse 

1—30 HP. 440/1200 rpm General Electric. 

2—25 HP. 650/2200 rpm Westinghouse. 

2—25 HP. 300/900 rpm Electric Dynamic. 

1—55 HP. 500/1500 rpm Genera] Electric. 

MOTOR GEN. SETS 

1—1000 KW Westinghouse 275 volt, 720 RPM 4000 
volt Syn 

1—1000 KW General Electric 600 volt 514 RPM 
4000 Volt Syn. 

1—500 KW. G.E. 250v 900 rpm 2300v Syn 

1—500 KW. G.E. 575v 900 rpm 2300v Syn. 






















are available. 







50 CHURCH ST. 








Motor Generator Sets—3 Ph. 60 Cy. 
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BELYEA COMPANY, INC 


51 Howell Street, Jersey City, N. J. 


replies to 


J. L. HEMPHILL & ERE: 
Sa 


Tye Oe | Rae 








Complete Line of A.C. and D.C. Motors and Generators 


FS-8545, Electrical World, 620 N 
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125 KW. Crocker Wheeler 1200 rpm 125v Gen- 
erator 2200¥ 8.C. Motor 

1-100 KW. Elect. Mach. 1200 rpm 125v Generator 
4150 Syn, Motor. 


PLATING GENERATORS 

1—1% KW. G.E. 5/6v with sq. cage mt. 

1—12 KW. Hansen Van Winkle 24v 1200 rpm. 
20 HP. General Electric KF Motor. 

15080 Amp. Chandeysson, 6/12v 400 rpm Syn. 
Motor. 

1—2500 Amp. ditto. 

1—625 KVA West. Reduction Gear Turbo Genera- 
tor Non-Condensing, 2400¥ 3 ph 60 cy 


TRANSFORMERS 
11000 KVA GELS ph, 4150 volt to, 2400 volt. 
900 V. Pri.—2300 V. Seo. 


1—150 KVA % E. "23000 110-220v 
3—100 KVA G.E. 4150 v_ 230/460 v Pyranol 
3—75 KVA American 2400 volt primary 240/480 


secondary. 
6—50 KVA West. 2300 v. 120/240 v. Inerteen 


ALTERNATORS & SYNCH. MOTORS 

1—2500 KVA Westinghouse, Syn. condenser, 720 
rpm 2200v with D.C. exciter 

1—320 KVA Allis Chalmers, 450 rpm 480v. 

1—240 KVA General Electric ATB, 600 rpm 240v 
with D.C. exciter 

1—225 KVA 514 rpm 600 Westinghouse. 

4+—200/100 HP. Whse. 720/36) 0 rpm 4150v. 

1—200 HP General Electric 257 RPM 440 volt 

1—100 HP. G.E. type TS 600 pa ae D.C. 

2—150 HP. Allis Chalmers, 360 RI’M, 2200 volt 


FOR SALE 


4000 KW TURBINE GENERATING PLANT 


Consisting of 


1—2000 KW and 2—1000 KW General Electric, 3 
phase, 60 cycle, 480 Volts, 3600 R.P.M. Condens- 
ing Turbo Generator Units. Complete with all 
Auxiliaries. General Electric inspection reports 


A. G. SCHOONMAKER CO., INC. 
Digby 9-4350 


NEW YORK 7, N. Y. 













3—G.E. 1 PHASE SELF COOLED 


TRANSFORMERS 


Rated—1667 Kva 66000—19100/33,000 Y 
volts 55 Deg. C Rise Impedance 7.83%. 
Total weight 27000 Ibs. Taps on high volt 
age side for 66000, 62700, 59400, 56100, 
52800 volts with external tap changer. 
Serial Nos. 2871230, 2871231, 2871232. 


THE POTOMAC EDISON COMPANY 
Purchasing Department 
HAGERSTOWN, MARYLAND 


TIME SWITCHES FOR SALE 


250—Type T-17S time switches, 40 amp, 230 volt, 2 pole single throw, equipped with 
2 on, and 2 off riders for 2 on and 2 off operation. Switches equipped with 6 watt B-8 
motor for 20 deg. to 110 deg. F. temperature range operation, Model 3T175BBl. For 
socket type mounting. First-class operating condition, attractively priced. Address 


Michigan Ave., Chicago 11, Ill 











May 7, 


OPPORTUNITIES! 


New and used equipment recently 

released from service by a num- 

ber of electric and gas utility 
companies 


Gad 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Gw9 
Send for new list, . .. to 
EBASCO SERVICES INCORPORATED 


(APPARATUS EXCHANGE) 
120 Wall St., New York 5, N. Y. 


FOR SALE 


Three (3) Winton 
Diesel Engines 


complete with generators, alter- 
nators, pumps, etc. Complete de- 
scription of units upon request. 


Address 
CITY COORDINATOR 
CITY OF TIPTON, INDIANA 





FOR SALE 


Used D.C. Watthour Meters 


G.E. Type C6 


IVAN T. JOHNSON 0-0 NC. 
95 Madison Ave. bo i N. Y. 


Available for Immediate Delivery 


SET UP AS OPERATED 
PERFECT CONDITION 


750 KVA UNAFLOW ENGINE GENERATOR 
SET, right-hand, consisting of: 

1—750 KVA G.E. Generator ATB-150 RPM. 
Form E, 600 KW, 3/60/2300V., 8PF. 
1—Filer & Stowell 26x36—non condensing 

Unaflow Engine, 175 steam, 10% 
back pressure. 
Complete with Exciter, Switchboard and A ces: 
sories. May be reconnected — to 220 or 440 volts 


send all inquiries to 


CONSOLIDATED PRODUCTS 


COMPANY, INC. 
16-20 Park Row New York 7, N. Y. 
Telephone—Barclay 7-0600 





Buying 
Good USED Equipment 


is frequently the difference be- 
tween having needed equip- 
ment or doing without it. 
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NEW ENTERPRISE DIESELS 


WITH 300 KW IDEAL A.C. GENERATORS 
FOR 


IMMEDIATE DELIVERY 





* 
OTHER DIESELS AVAILABLE 
UNIT CAPACITIES—10 TO 1420 KVA 
A.C.—50 AND 60 CYCLES 


A PARTIAL LIST OF OUR INVENTORY 


KVA Make Model HP RPM KVA Make Model HP RPM 
1420 Fairbanks Morse 38D8% 1600 720 312 General Motors 8-268A 450 1200 
1250 General Motors 16-278A 1600 720 300 Fairbanks Morse YVA 360 257 
900 General Motors 12-567 1080 7920 200 Buckeye 80 240 600 
625 Superior OS 750 397 125 General Motors 3-268A 150 1200 
425 Baldwin VO-6 510 450 75 General Motors 6016-£ 90 1200 


*375 Enterprise DSG-6 450 450 62 Int'l Harvester UD-18 76 1200 


WRITE FOR COMPLETE INFORMATION 


A. G, SCHOONMAKER? "7" 


Diesel Engines + Power Machinery any, Ine, 


ENGINE DIVISION, 50 CHURCH STREET, NEW YORK 7, N. Y. 


50/60 Cycle DIESEL GENERATOR UNITS 


FREQUENCY CHANGERS IN STOCK—IMMEDIATE SHIPMENT 


2—1420 KVA—FAIRBANKS MORSE—NEW ALTERNATORS DIRECT CONNECTED 
For Sale TO FAIRBANKS MORSE MODEL 38D8-1/8 1600 HP—720 RPM— 

ae DIESEL ENGINES. 
Southern California Edison 2—1250 KVA—CROCKER WHEELER—NEW ALTERNATORS DIRECT CONNECTED 
Company has a quantity of TO FAIRBANKS MORSE MODEL 38D8-1/8 1600 HP—720 RPM— 


DIESEL ENGINES. 

50/60 cycle frequency chang- 2— 620 KW — 240 VOLT—DC GENERAL ELECTRIC GENERATORS DIRECT CON- 
' i thee i NECTED TO ALCO TYPE 6—12'2 X 13-T 900 HP—700 RPM 

ers for sale in the following OIESEL ENGHGES. 





capacities: 
vey Sy 
i KW 73 RW WALTER H. WILMS & COMPANY 


= rune evar 
25 KW ‘oo BS 2526 GUARDIAN BUILDING, DETROIT 26, MICHIGAN 


ENGINES NEW LATE 1944—RELATIVELY FEW HOURS OPERATION 
40 KW 125KW 
WOODWARD 1-1856—1-1857 
| 
| 


Also two each 1000 KVA 
frequency changers. Can be 


| 
broken up for use as 50 or 60 FOR SALE p 5 ' 
5 me wer Equipment 
sb 
cycle motors or generators. Sets #4 and 44 Boxes +4 owe uipmen 
! i ae AM John Crane Packing Released by Utilities & Industrials 
for information and details write: Detailed listing will be Tusbines:  Gakecéicnk Sheen ead Onl 
. =ngin Boilers, Mot Generators, 
SOUTHERN CALIFORNIA ne en angen Rotaries, freneioonem, Sheds Ga 
For Price contact pressors, Induction Voltage Regulators, 
EDISON COMPANY Mr. N. C. STIREWALT, V. P. Oil Circuit Breakers, etc. 
Frequency Change Dept. Service backed by 40 years’ experience 


| P.O. Box 351, Los Angeles 53, Calif. CENTRAL ILLINOIS 


PUBLIC SERVICE COMPANY BREW, WOLTMAN & CO. 


| Illinois Building Springfield, Il. S2 Church St, New York 7, N. Y. 
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1-T-E’s new Truck-Mounted Draw-Out 
Type LG Circuit-Breaker for Main, Bus- 
Tie, and Feeder-Breaker Applications 


It’s another Switchgear First for I-T-E!—a 
new A-C circuit breaker, rated 6000 Amps. con- 
tinuous, truck mounted for draw-out installations. 

The LG is a rugged, heavy-duty breaker, 
designed for applications where breaker opera- 
tions are relatively few, and where high interrupt- 
ing ability — with moderate operating speed — is 
needed. As a current interrupter, the LG has 
demonstrated its ability to interrupt currents 
beyond its rating in both actual service and tests. 

This new truck-mounted Type LG cir- 
cult breaker ts exclusively an I-T-E product 
— designed and built where Switchgear is 
the business, not a side line. 

The I-T-E representative in your locality will 
be glad to give you complete technical and appli- 
cation information on the Type LG breaker, and 
advise and assist you in applying it to your dis- 
tribution system. Consult him without obliga- 
tion. Information is also contained in Catalog 
1104. Send for it today. 
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APPLICATION RATINGS—TYPE LG CIRCUIT BREAKERS 


PANTOGRAPH - MOUNTED TRUCK - MOUNTED 
600 V A-C 2000-3000 A 4000-6000 A 
250 V D-C 2000-5000 A 6000-10,000 A 
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SWITCHGEAR © UNIT SUBSTATIONS 


1-T-E CIRCUIT BREAKER COMPANY, 


2-, 3-, and 4-Pole. Electrically operated 
75,000 and 100,000 amperes R.M.S. Interrupting Rating. 





Sa On 


RAE 


spect o 
Switchvear Progress 
19th & HAMILTON STREETS, PHILADELPHIA 30, PA, 


31 OFFICES IN UNITED STATES * In Canada, EASTERN POWER DEVICES, Ltd, TORONTO 
ISOLATED PHASE BUS STRUCTURES © AUTOMATIC RECLOSING CIRCUIT BREANERS 
*FOR POWER SWITCHING EQUIPMENT, REFER TO RAILWAY AND INDUSTRIAL ENGINEERING CO., AN I-T-E ORGANIZATION 
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Here’s evidence of safer turbine 
operation with... 


Why will Nonpareil Turbine Oil assure more reliable operation 
of your turbines’ The answer is revealed by this 21-year record 
of “Nonpareil” in a power generating station, owned and 


operated by the Carnegie-lilinois Steel Corporation 


Nonpareil” was put into the 30,000 KW General Electric 
turbine in 1927, and into the two 15,000 KW Allis-Chalmers 
units the next year. In over 21 years’ operation on “Nonpareil 
there have been no oil replacements, no cleaning of oil systems 
no oil removed for treating. Neutralization numbers of all fills 
of oil have remained below 0.08 mg. KOH gm. No outages 


have been enforced by oil troubles or oil-system maintenance 


Such performance records as this furnish ample evidence that You can end acidity trouble and oil maintenance once and 
mpareil” lives up to its guarantee that it wall not increase in for all, by shifting to Nonpareil Turbine Oil. If your plant is 
acidity above an ization number of O15 me. KOH /em. This located in the Midwest, write Standard Oil Company (Indiana) 
guarantee of “Nonpareil” 1s your insurance against outages 910 South Michigan Avenue, Chicago 80, Illinois, to secure the 


caused by oil failure services of the Standard Oil Lubrication Engineer nearest you 


ea 


| 
= — se “_ | 
STANDARD OIL COMPANY (INDIANA) ema) 
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